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Double Plate Planer. 


The illustrations on this page give a front 
and rear view of a plate planer built by the 
Niles Tool Works, of Hamilton, Ohio, two 
machines of this design having been recently 
furnished to the U. 8S. Government, one of 
them for the Boston and the other for the 
League Island Navy Yard. 

The machine consists essentially of a 
heavy box bed, at either end of which are at- 
tached uprights which are joined by the 
heavy steel box beam seen at thetop. Jack- 
screws placed under this beam and upon 
the sheet hold the latter firmly in place 
while being 
operated 
upon. The 
beam over- 
hangs so 
that sheets 
of any 
length may 
be planed 


by  reset- 
ting. 
At one 


end of the 
main bed is 
pivoted a 
shorter bed 
upouwhich 
is fitted a 
saddle for 
planing the 
end of a 
sheet at the 
same set- 
ting, and at 
the same 
time, this 
bed being 
adapted to 
swing 10 
in either 
direction 
from 90 
by a rack 
and pinion 
and worm 
movement. 
The bed 
rests upon 
a heavy 
slotted ta- 
ble which 
is at the 
floor line, 4 
and in its 
movement 
carries with 

it the short 
slotted platen seen, which is level with the 
main bed, the end of the sheet being secured 
to this. 

The tool saddles are moved by powerful 
screws which are supported along their en- 
tire length to prevent deflection. The main 
saddle has two tools and cuts in both direc- 
tions, one of these tools having an angular 
movement the same as an ordinary planer 
while the other moves in a horizontal plane 
only. There is one tool only in the butt 
planing saddle and the cutting is done in one 
direction. This saddle is therefore provided 
with a quick return movement. There is a 
safety device, which, should the two saddles 
approach the corner of the sheet simulta- 








neously, reverses the butting saddle, thusisponsive, and at the same time the most re- 


avoiding the possibility of a collision of the | 
Tappets attached to rods automati- | 
cally reverse the saddle by shifting open and | 


tools. 


crossed belts. 

The machine of course enables sheets to 
be planed mueh more accurately as well as 
much more expeditiously, where the ends 
are to be planed square or at an angle, than 
can be done on a single plate planer. As 
will be seen the machine is of very rigid 
construction throughout and they are built 
for the largest and heaviest work, those 
furnished for the Government being adapted 
to plane plates 14” thick, 24 feet long at one 
setting, and 6 feet wide. 
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fractory of any material known to the arts 
and sciences. Any small article can be 
made, or reproduced, or duplicated in its 
article be 
ornate or plain, regardless of shape or form, 
or the purpose for which it is used, and it 
will, therefore, be understood that, though 
this and the following papers will treat on 
‘‘rubber pattern work” exclusively, the 
working and manipulation of rubber will, 
on general principles, be identical in making, 
reproducing or duplicating any article in 
hard rubber, or rubber that has to be cured, 
hardened or vulcanized by subjecting the 


‘rubber (after it has been molded to the de- 
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Rubber Patterns. 





By Jonn T. UsHer. 





The working and manipulation of rubber 
is an art which appears to have heretofore 
been almost exclusively confined to factories 
and establishments making novelties and 
specialties for surgical and other purposes 
for which this material appears to be very 
eminently adapted. I have not been able 
to find any reliable treatise or literature on 
the subject, and I presume that the absence 
of the same may, to a certain extent, account 
for the fact that it is not more generally 
known. Rubber is, perhaps, the most re- 


sired shape or form) to a certain tempera- 
ture for a given length of time. Rubber 
has been said to be the most difficult sub- 
stance or material to work that has ever 
been discovered. I do not wish to contra- 
dict this statement, but will merely say that 
if it is, then my own experience with other 
materials has seldom been so successful as it 
is with rubber. I would also state here at 
the beginning that, unless the same care and 
thoughtfulness is exercised in every in- 
stance that would be used in any other un- 
dertaking where judgment and care are an 
essential feature of the operation, disap- 
pointment may be the rule; but when and 
wherever attention is paid to all details and 
instructions given, a failure will be some- ! 








thing almost unknown; whenever I have 
failed to accomplish the object sought, it 
has been in every instance owing to some 
oversight or carelessness on my own part. 
To make rubber patterns, the following arti- 
cles are necessary: Bees-wax (sheeted), 
plaster-of-paris, a vulcanizer, some flasks 
adapted to this kind of work, bolts for the 
same, an ordinary table knife for mixing 
the plaster, a wax spatula, Fig. 16, p. 2, an 
instrument used for spreading and shaping 
the wax in making or forming preliminary 
patterns in wax, and a few other articles of 
minor importance, which will be explained 
as occasion demands. In making patterns 
in rubber, 
it will be 
necessary 
in many 
cases to 
have or 
make a 
preliminary 
pattern; 
this prelim- 
inary pat- 
tern can be 
made of 
wood, bees- 
wax, mod- 
eling clay, 
modeling 
comp oOsi- 
tion, or, in 
fact, of any 
substance 
or material 
which can 
be shaped 
to the de- 
sired form, 
and can be 
made to 
retain its 
shape or 
form long 
enough to 
allow an 
impression 
or cast to 
be taken o1 
made of the 
same in 
plaster 
(where 
plaster is 
alluded to, 
plaster - of - 
paris — 
gypsum — 
is always 
meant); in 
making or forming the preliminary pattern, 
I prefer the sheet wax, and use that alto- 
gether (except where I make the mold in 
part or wholly of plaster, which will be ex- 
plained later on). 
MIXING PLASTER, 

To mix the plaster so as to get the best 
results requires some little attention, and as 
any carelessness or neglect in this respect 
may result in failure of the whole, a few re- 
marks on the subject may not be out of 
place. First. It is best to procure the 
plaster that is prepared for the use of den- 
tists, and called ‘‘ dental molding plaster,” 
which is much fimer than the plaster used 
for ordinary purposes, and can be bought in 
this city (New York) at $1.75 per barrel. 
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There are other brands of plaster which sell 
as high as $6 per barrel—these latter brands 
are not so well adapted to rubber pattern 
work (or, in fact, for any kind of rubber 
work) except where dry heat vulcanizers are 
used to harden the rubber, as in vulcanizing 
with wet steam, the plaster softens to 
such an extent that it cannot be depended 
on to retain its correct shape or form; per- 
sonally, I prefer and use the cheaper brand, 
as I can obtain much better results with it. 
There are other compounds and prepara- 
tions manufactured especially for making 
rubber hand-stamps, etc., which, if used at 
all, must be used in connection with a dry 
heat vulcanizer. In mixing the plaster, 
a bowl (an ordinary soup bowl), a knife for 
mixing the plaster and some salt (table salt) 
are required. To mix the plaster, the 
amount of water necessary to saturate the 
plaster is first poured into the bowl, a pinch 
of salt is then added and stirred in with the 
water. The plaster is then added, not all in 
a lump, but by shaking it out of a spoon or 
scoop in order to loosen it as much as possi- 
ble (in no case must the plaster be placed in 
the bowl before the water, as it will nearly 
always come out lumpy after being mixed, 
and it is also liable to crumble away during 
the process of vulcanizing); it is best to let 
it stand a few seconds until the plaster is 
thoroughly saturated (and no longer), the 
surplus water (if any) can then be poured off, 
and the plaster stirred or mixed; if this has 
been done properly, the plaster will then be 
of the consistency of thick cream; when the 
salt has been added it must be used imme- 
diately, as it commences to set or harden 
very quickly. To a person not used to 
handling plaster, it would probably be bet- 
ter to omit the use of the salt until such 
time as he has acquired that rapidity of 
motion which practice alone can give. It is, 
however, very desirable to learn to use the 
salt as soon as possible, for when no salt 
has been added it will take much longer for 
the plaster to set, and consequently so mnch 
time is wasted. There is also considerable 
scope for a man to use his judgment in 
gauging the amount of plaster necessary to 
be mixed at one time, for pouring impres- 
sions, making molds, or flasking either casts, 
molds or patterns, as any unnecessary sur- 
plus of plaster means so much waste, and 
adds to the cost of the patterns. 

When much plaster work has to be done, 
the plaster bow] (or bow] for mixing the 
plaster in) is preferably a soft rubber bow] 
—one of these can be bought for fifty 
cents, and will last a lifetime. When a 
porcelain bow] is used, the difficulty of 
cleaning the surplus plaster out of it 
after the plaster has hardened may be easily 
overcome by first dipping the bowl] in 
water, which loosens the plaster, other 
wise it will be found to be almost im- 
possible to remove the plaster from the 
bowl. Another easy way is to scoop 
the surplus plaster out of the bowl 
while it is still soft with the fingers, leaving 
the bowl clean for future use when needed; 
in the place of the salt, sulphate of potash 
may be used to make the plaster set more 
quickly if preferred, but will give no better 
results than the salt, and is much more ex- 
pensive; hot water also facilitates the rapid 
hardening of the plaster. 


SHEETING BEES-WAX. 


In making almost any preliminary and 
face pattern, sheet wax may be used to ad- 
vantage either in part or as the whole over 
other materials. There are various ways of 
making the wax into sheets of the thickness 
required, amongst which the following 
methods may be mentioned as being the 
most practical. When the wax is sheeted 
in large quantities it is rolled to the required 
thickness in a machine where the rollers are 
heated to soften the wax and moistened with 
soapy water to prevent the wax from adher- 
ing to the rollers. The best method for 
general adoption where it is desired to have 
equally close results with an inexpensive 
outfit, and which is the only reliable one 
that I know of that could be applied by 
every one desirous of doing so for this or 


large deep saucepan, suchas is used in every 
household (the depth of the pan is more of 
an object than the diameter, which should be 
as small as consistent for the purpose in- 
tended), fill it about three-quarters full of 
water (hot or cold), put into the water 
about one-half or one pound of bees-wax, 
and boil slowly until the wax is melted; the 
pan and contents must be watched very 
closely or the wax will boil over, and it will 
all be wasted. As soon as the wax is melt- 
ed lift the pan off the fire and let it stand a 
few moments until it has cooled eff some- 
what, when if there is nofcam or air bub- 
bles on top of the wax it is ready for dip- 
ping; if there are any air bubbles they are 
easily dispersed by working them to the 
edge of the pan with the plaster knife; next 
take a bottle of 
any size (a large 
soda-water bot- 
tle is as good as 


| with either; about three dips of the bottle 
will generally average about ,,", but this 
may vary somewhat, according to the tem- 
perature of the wax and the water in the 


bottle. When it is necessary to have the 
wax sheeted say 4” or thicker, it will be 
found better to sheet the wax as follows: 
Melt the wax in the pan without using the 
water (as above), then pour the wax into a 
shallow tin dish (a tin pie-dish will do) until 
it is about the thickness desired, then before 
the wax has time to cool place the dish on a 
perfectly level surface, or place it on water 
so that the dish will float, when if the wax 
is not too cool it will be found to be of an 
even thickness throughout. 

As the bees-wax of commerce is seldom 


‘adapted to the purpose of sheeting, or, in 


fact, of being 
manipulated in 
any way with- 
out the addition 





any), fill it near- 
ly full of cold 


of some other 
ingredient, to 





water (the colder 


make it more 





the better), take 
the bottle, wet 
it on the out side 
and the bottom 


with soapy 
water, or with 
the fingers, by 
first dipping 
them in water, 
then rubbing 


them on a piece 
of soap and then 
around the out- 
side and bottom 
of the bottle to 
prevent the wax 
from sticking to 
the bottle ; now 
dip the bottle 
into the center 
of the pan (not 
too quickly) as 
far as possible, 





tough and better 
adapted to this 
purpose a little 
resin of ordi- 
nary grade 
may be added, 
and to reduce 
the hardness and 
make it more 
flexible a little 
paraffine (a small 
piece of a can- 
dle will do). 
Venetian —_tur- 
pentineis recom- 
mended as being 
superior to both, 
but as yet I 
have had no 
occasion to use 
it. Any thick- 
ness of wax can 
be made by 


























it above the pan for a few seconds until the 
menced to set a little, which may be some- 
peat the operation of dipping, etc., until the 


the bottle is then cooled off by dipping the 
bottle into a pail of cold water or elsewhere, 
cut off a ring of wax around the bottom of 
the bottle, draw the knife through the wax 
on one side of the bottle to part or separate 


and straightened out. 
little known, and is therefore 
used. 
sheet glass is generally used for the purpose 
of dipping the wax in place of the bottle, 


not often 





any other purpose, is as follows: Geta 





then withdraw at about the same rate, hold | 
wax that has adhered to the bottle has com- | 
what facilitated by shaking the bottle, re- | 
wax is of the thickness desired; the wax on | 


| as desired. 


it, and it can be pulled away from the bottle | 
This method is very | 


A slab of marble or a piece of thick | 


Fig. 16. 
ac . 
aN SX \ 
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Fig. 19. 
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Fig. 20. 


RUBBER PATTERNS. 


placing one sheet upon another, or by doub- 
ling them. 
METAL MOLDS. 

For making a large number of patterns in 
rubber, for attaching to cards or to be used 
singly, a metal mold or die can be made in 
preference to making a preliminary pattern, 
and can be used to make as many patterns 
The metal molds can be made 
of white metal, brass, composition, cast-iron, 
or steel as desired. 
be finished as nicely as possible, and are to 
be so arranged as to take the place of the 
preliminary pattern, plaster molds and 
flasks. The metal mold can be made either 
with or without having a preliminary pat- 
tern (in most cases) of the article, for mak- 
ing which the subsequent patterns are to be 


The metal molds are to | 





would be cheaper to first make a prelimin- 
ary pattern and afterwards make the mols 
from that. In making a metal mold for tlie 
duplication of patterns in rubber, it must 
be so arranged that it can be easily separati-d 
after the patterns have been made and yu. 
canized therein: it will be found rather a dif- 
ficult matter to take the patterns out of tle 
mold unless special provisions have been 
made for doing it, which can be done 
in most instances by having a set-screw 
tapped into the mold from the outside in- 
wards at the most desirable point, the blank 
point of which is made to fit closely into 
the hole made for it in the mold, and which 
is to forma part of the mold itself; it will 
be plainly seen that on screwing the se! 
screw into the mold the pattern will le 
pressed outwards. Another way is to fit a 
round blank plug tightly into the mold sur- 
face, and which is to form a part of the 
mold itself; the set-screw is then fitted b. 
hind this plug, and on being tightened up 
presses the plug forward and the pattern 
with it; when the pattern has been removed 
the set screw is to be loosened and the plug 
pressed back to its proper position. I will 
give a few examples of making the more 
difficult forms of patterns and the methods 
of making the molds for the same. Figs. i7 
and 18 show external and sectional views of 
the outer part or portion of a door-knob 
pattern. 

I will give two or more methods of mak- 
ing or constructing that part of the mold 
which is to form the face or external surface 
of the pattern. A plaster block is first 
poured or run approximating in size the 
half of the mold for which it is to be used 
(as it is presumed for the sake of illustration 
that there is no preliminary pattern from 
which an impression can be taken in this in- 
stance), but large enough to finish to the full 
size of the half mold mentioned.  A\l- 
low it to harden; as the shape of the 
desired half mold is such that it can be 
turned, or rather the blank for the same 
can be turned in the lathe. It is an easy 
matter to do so—first putting the plaster 
block in the lathe chuck, or fastening it on 
the face-plate of the lathe with plaster or 
glue, or otherwise as preferred; it may then 
be turned to the desired shape or form, 
using the same tools as are used for wood- 
turning. Should the plaster be too hard to 
turn very readily, it may be moistened by 
holding a wet sponge or anything else 
against the plaster block, when it will be 
found to turn very easily. In cases of this 
kind no allowance need be made for finish 
ing, unlessit is necessary to have the pattern 
of an exact size, when the usual allowance 
for shrinkage of the metal in which the 
mold is to be subsequently cast is made, less 
the estimated amount for finishing the mold, 
but no allowance whatever is to be made on 
the mold (metal) for shrinkage of the rubber 
patterns, as the rubber patterns made in 
metal molds will not shrink, and will need 
no finishing if the molds are properly fin- 
ished. In this instance, as the design on 
the outer surface of the pattern can be more 
readily carved on a convexed than on a con- 
caved surface, a face pattern can be used or 
made to better advantage than turning a 
blank for the half mold and carving the de- 
sign on the interior of the same. The blank 
'for the face pattern should therefore be 
|}made like Fig. 19, which shows sectional 
| view of plaster blank ready for carving the 
| design thereon (and also a- grooved ring A, 
| which serves to locate this half of the mold 
| concentric with the other half of the mold). 
| The design is then carved on the blank face 
| where necessary, the same as though it 
|had to be used as a pattern; when this 
jis done, it is to be carefully shel 
laced (using alcoholic shellac) and laid 
|aside to dry; when the shellac has dried, it 
may be shellaced a second time (though this 
is not always necessary), and again allowed 
to dry, after which it may be placed in 
| water and allowed to soak for at least ten 
|minutes. An impression of the face pattern 
may then be poured or taken in plaster, by 
first fixing a wall of paper or anything else 


| around the face pattern, to confine the 








but the result is far from being satisfactory} used; but there are many cases in which it! plaster within the necessary limits, and then 
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of 
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mixing enough plaster to pour the impres- 
si the plaster being always wet when 
poured. A little plaster is first poured on the 
highest part of the face pattern (and in other 
cases on the highest part of whatever is 
be poured), the plaster is then made to 
flow or run to the lower parts as quickly as 
posible by taking the face pattern in the 


hand and jarring it repeatedly on the 
b 1 or elsewhere; a little more plaster is 
then added again on the highest part as be- 
fi and the jarring repeated, and so on un- 
til enough has been added. It should not 
take more than two minutes to pour an im- 
pression or cast of anything, and as many as 


from eight to twelve may be poured at the 
one mixing of the plaster, if that number 
are ready for pouring. Should the jarring 
nentioned above be omitted in pouring im- 
pressions, or too much plaster added at one 
time, the chances are that the impressions 
will beimperfect. Should the shape or form 
of an impression, face pattern or cast be such 
that they could not beseparated by inserting 
the point of a knife-blade between them with- 
out the risk of damaging the impression, 
face pattern or cast, as the case may be, 
then the part that has been poured or 
run must be carefully cut away, until the 
shellaced surface can be seen through the 
plaster; this cutting can in most cases be 
done in such manner that the parts can be 
lifted away in large pieces, leaving the part 
it is desired to save or preserve intact. The 
guide groove A, Fig. 19, has now become a 
ring on the impression, and so a guide 
groove must be made in the opposite half of 
the mold for this ring to fit into. When the 
impression has been opened, the outside 
of the same may be trimmed off or cut away 
until it is of the shape and thickness it is de- 
sired the mold should be. It can then be 
carefully shellaced and used as a pattern, 
from which a metal duplicate is to be cast, 
which in turn is, after being fitted and fin- 
ished, to be used as the mold in which the 
rubber patterns are to be made. 

The mold for the inner portions of the 
‘door-knob pattern” can then be turned 
as per Fig. 20, with a guide groove A’ for 
the guide ring A (Fig. 19) to fit into, as 
mentioned above. It may then be shellaced, 
and a duplicate cast in metal of this also. 
The two halves of the mold are, after being 
finished, placed together and three }’ bolt 
holes drilled at as many convenient points 
near the outer margin of the mold, for bolt 
ing the same together; after the rubber has 
been packed therein, the mold is then ready 
for use. 


The blank and face patterns can, if pre- 
ferred, be made of wood or other materials, 
and an impression taken of the same as de 
sclibed above, which is to be used as a pat 
tern, from which a metal duplicate mold is 
to be cast, or when the inner half of the mold 
pattern, Fig. 20, has been turned, the pre 
liminary pattern (proper) can be formed or 
built up on that with wax, by taking a sheet 
heets of wax, warming the same and 
ressing it closely down upon the mold pat 
ern and tacking it there sticking it to the 
mold pattern by warming the spatula and 
melting the wax around the edges in such 
manner as to cause the wax to adhere closely 
to the surface of whatever it 
tack it too, without making any material 
change in the same; it may also be tacked by 


ors 


| 
tT 
l 


is desired to 


placing a little wax in the spoon of the 
Spatula, melting it and then flowing it 
around the edges of the wax it is desired 
totack. It canthen be turned or otherwise 
formed like the plaster blank (Fig. 19), the 
inner half of the mold pattern, or that por 
tion of the same that is exposed forming 
the base; the design can then be carved on 
the wax pattern in the same manner as for 
the plaster blank. It is then ready to have 


in linpression poured or taken of it the same 
as escribed above for the plaster blank (Fig. 
‘), which is also to be used as a pattern, 
from which a metal duplicate (half) mold is to 


nade, as in the former case, except that, 
his instance, the wax pattern and the 
or that portion of the inner half of the 

pattern which is exposed is not to 


nold 
shellaced; nothing need be done to the 
Wax patterns except to wet the outer sur- 


face just before pouring the impression, and 
the plaster base can receive a coating of soapy 
water in place of the shellac ; this must also 
be done just before the impression is poured. 
When an impression or cast has been poured 
or run with plaster, an appreciable amount 
of heat can generally be observed during the 
process (chemical) of the setting or harden- 
ing of the same; this heat is usually sufficient 











the impression and inner mold pattern by 
inserting the blade of a knife between the 
two; for in this case, as the wax pattern was 
built up or formed upon the inner half mold 
pattern, itis obvious that neither the im- 
pression or half mold pattern can be cut 
away, as it is necessary to preserve both, and 
therefore they must be separated, as men- 
tioned above, by inserting the blade of a 
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to soften the wax enough to allow it to 
separate when the impression has been 
poured, and has become hard enough to be 
opened; it can be readily separated if taken 
just at the peint where the heat has softened 
the wax, but in case no heat has been gen 





| erated, then it is better to warm the impres- 


'wax, but not to melt it), and then to separate 


sion or mold a little (enough to soften the 


\ 











IMPROVED “‘ OTTo, 














’ 


’ GasPENGINE. 


jackknife between the opposing surfaces of 
the two, and gently prying them apart as 
the judgment may suggest. The wax can 
then be picked out of the impression and 
off the mold, and what cannot be easily 
picked away from either, can be scalded off 
with boiling water poured out of a tea- 
kettle, or a smal] hose could be utilized from 
the boiler, if convenient. When the wax has 





been removed the impression which is now 
the outer surface mold pattern and the 
inner surface mold pattern are to be shellaced 
and used as the mold patterns from which 
the metal molds are to be cast, as explained 
above for Figs. 19 and 20. 
—— —- ede = --— 
A New “Otto” Gas Engine. 


The illustrations on this page give a per- 
spective view and some details of a new gas 
engine which has recently been brought out 
by the Otto Gas Engine Works, of Phila- 
delphia, Pa. 

While the engine is, of course, adapted to 
general service, such as gas engines are usu- 
ally employed for, it is especially designed 
to meet the requirements of electric lighting 
service, being speeded high and supplied 
with a ftly-wheel and governor, which insure 
sufficiently steady turning to make it entire- 
ly satisfactory for this purpose. Our engrav- 
ing shows the engine driving a dynamo for 
incandescent lighting, the crank-shaft be- 
ing supported by a substantial outboard 
bearing. 

A marked tendency is noticeable to-day 
among gas-engine builders towards the use 
of a hot tube for ignition purposes and to- 
wards higher speeds. Especially is this the 
case in England and in this country, while in 
Germany, where there are no less than sixty 
gas-engine building firms at this time, the 
ignition by slide valve and a live flame is 
still very common. The merits of this de- 
vice consist in a very accurate timing of all 
the functions of gas and air-mixing admis- 
sion as well as of the ignition which are all 
intrusted to it, and with proper care for lu- 
brication it is a remarkably reliable and 
wonderfully simple device, which has in no 
slight degree contributed to the general 
adoption and the reputation which gas en- 
gines enjoy to-day. On the other hand, the 
gas engine slide has to take also a large por- 
tion of the blame, which is sometimes put 
upon gas engines, as poor lubrication and 
lack of cleaning occasions rapid cutting of 
the slide. For this reason slide-vulve en- 
gines have been furnished in this market by 
the Otto Gas Engine Works, witha spare 
slide and a spare plate and cover against 
which it works, thereby avoiding the ne- 
cessity for interruption in service by a cut 
slide. 
ever, that this company have had the hot 


On large gas engines it seems, how 


tube ignition in use many years, and of late 
they have fitted it to their new designs of 
The 
engine illustrated is one of this description, 
and ar- 
ranged to run at 250 revolutions with suffi 
cient regularity for driving an incandescent 
dynamo direct, with perfect results for stead- 
iness of lights. 

The sectional cut 


high-speed engines of medium size. 


being of 16 actual horse power, 


shows the manner of 
fastening the tube in position and quickly 
replacing it when burnt out, by another one. 
The tube is screwed into a small stcel block, 
which has a taper end T fitting against a 
ground block is 
against this seat by means of a small bolt 
Rk. By loosening the bolt the tube holder 
and tube drop out, and another holder fitted 
with a fresh tube can be 
delay. The average life of an 
may be taken at thirty hours’ work, though 
some are good for much longer time when 


seat, and the pressed 


inserted without 
iron tube 


care is taken that they are not heated more 
than Into this tube, kept at a 
bright red heat, the mixture in the cylinder 


needed. 


is allowed to rush by the opening of a small 
valve, and thus the entire charge is fired at 
such time as to give the maximum pressure 
near the beginning of the stroke. This valve 
or timing device is not used on small en- 
gines of one and two horse-power, but is es 
sential on large engines not only in erder to 
get the most economical results, but to 
guard against accidents when starting, as 
when turning fly-wheel slowly, the mix- 
ture may reach the hot part of tube before 
the end of stroke is made and throw the 
piston and fly-wheel back, and thus injure 
The ‘‘ Otto” Gas Engine 
Works fit the same type of engine as illus 


the op-rator. 


trated, also with a very simple electric ig- 





niter, which has been found to be very reli- 










































A 


AMERICAN 





MACHINIST 


[Marcu 17, 1892 








able and efficient, and where a gas en- 
gine is used for electric lighting, such 
a method seems much more suited, as the 
electricity for the spark can then be taken 
from a small storage battery kept charged 
by the dynamo. This igniter dispenses not 
only with the renewal of tubes, but with 
any outside fire about the engine, and for 
this reason the ‘‘Otto” Gas Engine Works 
use the electrical igniter mainly on their 
gasoline engines. With this extremely cheap 
fuel—drawn as fluid into the engine cylinder, 
where it is atomized by the inflowing air— 
most economical results can be obtained 
wherever power is needed and no gas is ob 
tainable, though many gasoline engines 
have been placed in suburbs and cities in 
establishments where no objection to stor- 
age of gasoline by insurance companies was 
raised. 
i 


Parallel Wedge. 


The accompanying illustration shows an 
improved form of wedge for use on planers, 
shapers, drill-presses, etc., where it is desired 
to support work level with the platen and 
hold it securely without springing. It con- 
sists essentially of a block, which is provided 
with an inclined groove in which is placed 
a steel wedge, with provision for clamping 
the latter by a boltgwhich passes through 
the block just below the wedge and clamps 
it by a washer in such a way as to avoid 
bruising or marringit. Every machinist will 
at once see the utility of a set of such 
parallel wedges. They are made in three 
sizes from #’’ tol” in height; from 1,);" to 
1}, and from 2” to 2%”, by the Hayes Tool 
Company, 41 Cross street, Portland, Me. 

A New Friction Clutch. 





The accompanying illustration represents 
a new friction clutch, which has been de- 
signed especially for machine tool countcr- 
shafts, which require frequent reversal with- 
out jar or undue wear of friction surfaces. 

By reference to the cut it will be seen that 
the friction proper consists of a spring ring, 
which is caused to expand by the drawing 
in of a taper‘bolt, this bolt being operated 
by the usual finger and sliding cone; it will 
be seen that the friction ring has no direct 
connection with the hub, being connected 
thereto by two curved arms, which extend 
as far as possible to the opposite side of hub. 
This feature greatly increases the elasticity 
of the ring, and allows it to fill in all direc- 
tions, giving a perfect bearing. Double pro- 
vision is made for taking up all the wear, by 
means of the usual adjusting screw with set 
nut on outer end of finger, and also by 
screwing the taper bolt into the nut, which 
is pivoted to inner end of finger. This al- 
lows of a readjustment, should the clutch 
wear sufficiently to use the full length of 
outer screw, by simply screwing down the 
taper bolt and returning outer screw to its 
original position. 

The pulleysare made with long and ample 
bearings; the inner hub extending inside the 
friction beyond the face of the pulley, and 
is provided with an eflicient self-oiling de- 
vice. 

These clutches have withstood the most 
severe usage, and have proven especially 
serviceable with high speeds and heavy loads, 
giving a quick and positive reversal with a 
smooth and easy motion, which latter feat- 
ure is most important in countershafts, 
which are constantly reversed. These fric 
tion clutches are made in three sizes, and 
will hereafter accompany all standard ma- 
chines having friction counters; built by the 
manufacturers, the Garvin Machine Com- 
pany, Laight and Canal streets, New York 
City. 

© 

Mr. Walter G. Chase, of the Mason Regu- 
lator Company, Boston, and Mr. Chas. H. 
Barnes, of the 
sailed for Europe on the 8th, where they 
will remain for about three months, partly 


to enjoy themselves, and partly to look after latter can be placed any desired distance | A. 


railroad matters, and the business of the 


Mason Regulator Company in foreign coun- 
tries. 





Boston & Albany R. R., | 


Vertical Milling Machine. 


In our issue of October 23, 1890, we illus- 
trated a vertical milling machine, in which 
the distinguishing feature was a spindle, 


movements for convenience in duplicating 
work. The lateral feed of table is 16”; 
cross-feed (in and out from the colump) 11” ; 
vertical adjustment of knee, 154’. 

There is also furnished when desired the 


capable of running at a very high speed, to rotary attachment shown on the floor at the 





PARALLEL WEDGE. 


adapt the machine to the use of very small 
cutters on soft metals, where a high speed 
is necessary to efficiency. 

The present machine is the latest improve- 
ment by the same builder, and, as will be 
seen, retains the distinctive features of its 
prototype, while adding others tending to 
widen its scope and 
add to the conven- 
ience of operating. 

The belt thrust in 
this machine is taken 
upon a bearing 
which rests upon 
rollers, reducing the 
friction to an incon- 
siderable amount, 
while at the same 
time it relieves the 
spindle of all side pull 
saused by the belt. 

The spindle is mounted in a saddle, which 
is moved up or down by hand wheel shown 
at the right, and can be clamped by the lever 
seen in front. Milling tools are held in 
place by a threaded rod, which passes 
through the hollow spindle, making it easy 
to secure or remove them. The spindle is 
made of tool steel, hardened and ground to 
insure accuracy. 

The platen has an automatic feed, which 
is automatically released at any desired 
point when moving in either direction, and 
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side of the machine, this being pro- 
vided with a 9” chuck, in which work 
may be secured and rotated by means 
of a worm and hand wheel as shown. 
This, of course, will be found very 
useful for a large class of work, and 
any desired fixture may be fastened to 
the platen, T slots being provided for 
that purpose. Special pains have been 
taken to have all hand-wheels placed in 
the most convenient position for the opera- 
tor, so that the machine may be handled 
with the greatest possible facility. The 
greatest distance from the platen to the 
spindle is 15%’, and the machine weighs 
complete ready for boxing 1,500 pounds 
It is built by The John Becker Manufac- 





FRICTION CLuTCH PULLEY. 


turing Company, 157 Pearl Street, Fitch- 
burg, Mass. 
— eam 
On the Development of the Inventive 
Capacity by the Solution of Con- 
structive Problems. 


3y LEICESTER ALLEN. 


A considerable number of responses have 
been made to the new problem enunciated 
in the AMERICAN MAcuinist of February 


VERTICAL MILLING MACHINE. 


the different rates of feed are obtained by 
means of a friction disk and roll, which 


from the center either side, for feeding at 


any desired rate in either direction. 





Ad- 
justable stop gauges are provided for all! 


11. Before considering them, I think it 
proper to notice a communication from Mr. 
F. Mowry, of Holyoke, Mass., which 
contains some kindly criticisms. Mr. Mowry 
writes as follows : 

**In my last copy of AMERICAN MACHIN- 





ist, Feb. 11, 1892, I notice you illustrate g 
solution proposed by W. P. Tarbell, of Mil- 
ford, N. H., and give reasons for terming 
his moving device a ‘ gear wheel’ or ‘ cam 








Fig. 1. 


or analogous thereto, and below you ask 
‘Is it orisit not a mutilated gear whee! 

‘*Then later you refer to my ‘tacitly ai- 
mitting the validity of the position I took, 
that Mr. Powers’ solution included a crank,’ 
etc., but state that I ‘immediately perceive 
an analogy between the disk with a pin in 
its face to a rack and pinion.’ 

‘‘Now, I have no copy of my letter, and 
therefore cannot see whether I wrote just 
as you put it, but 9s I remember it, I think 
I spoke of the combination as ‘a rack wid 
pinion, or perhaps more correctly, crown pin- 
von,’ using the word crown as applied to 
gears having teeth on the side of the rim. 

‘* Towever, as you say, it isa rather nice 
point to distinguish the limitations between 
a crank, gear and cam, and as I am afraid 
of getting myself into deep water, will not 
give any definition, although now that you 
bring the subject up, I should like to give 
my views and to hear others, but outside of 
the present discussion. 

‘* Now Iam going to ask for an explana- 
tion of what I think to be an erroneous 
statement in the latter part of your remark 
regarding the fact of my solutions fulfilling 
the requirements, etc. 

“To start with, you say in the original 
question (date of Oct. 8, 1891), restriction 
6, ‘The part or parts which directly move 
the slide @ must have a uniform motion.’ 

‘‘T do not see any other remark bearing 
upon the act of motion except the general 
specification in the paragraph describing the 
kind of motion required. 

‘* Now in the copy of Dec. 3, 1891, in the 
discussion regarding Mr. F. W. Clough’s 
criticism of Mr. Powers’ solution, in issue 
of Nov. 5, 1891, you say (in upper part of 
last column), ‘ Neither is the criticism, that 
the slide is not moved uniformly by this 
movement, valid, because nowhere in the 
restrictions was it required that the slid 
dtself should move uniformly.’ 

‘* Then you quote restriction 6, 

‘* Now then, what I am coming to is your 
criticism of my movement in the last issue 
(Feb. 11, 1892.) where you say, ‘but, as 
shown in his sketches, it appears to me that 
they would not cause the slide to move 
uniformly between the periods of rest, ai 


this was a requirement of the problem.’ 

‘How do you reconcile this with your 
former statement given in answer to Mr. 
Clough’s letter, and with the original speci 
fications? Now, as a matter of fact, one of 
the designs will give a uniform motion (the 
one in which I use the belt), and the other, 
strictly speaking, will not, neither will any 
combination which you have illustrated 
which combines a revolving disk, etc., whic! 
have a pin or lug imparting motion to thé 
slide by striking against a lug or in a slot, 
for the simple reason that a pin revolving in 
a circle and giving motion to a slide cannot 
(if revolving at a uniform speed) give a 
uniform motion to a piece sliding in a straight 
line. 

‘‘Tt is the old argument of a crank-pin 
and steam piston as I look at it. 
gram to illustrate my point. 


See dia 


‘‘Spaces a aaaa, Fig. 1, are equal, but 
the motion which they would give to a slid 
ing part would be about like 1, 2, 8, 2, 1, 


which is not a uniform motion, if by that 
term you mean a motion of continuous 
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l 
: velocity, and that is why I do not claim a’ 


uniform motion for sketch, which includes 
the pin and slotted slide, which design I am 
inclined to think resembles a ‘crank and 
slotted crosshead’ modified, although you 
do not apparently object to it for that 
reason. 

In regard to your other problems, I have 
not thought about them any, but shall take 
time to see what I can devise, as Iam quite 
interested in the matter and think it a very 
od scheme.” 
| have to confess frankly my error pointed 
out by Mr. Mowry in my article of February 
11. I think I intended to say, in reference 
to his solutions, that ‘‘ it appears to me that 
they would not cause the part that directly 
moves the slide to move uniformly,” and 
that by aslip of attention, the words ‘‘ the 
part that directly moves” were omitted. How- 
ever, as his correspondence and sketches 
have been returned to the editor of the 
AmertcaN Macuinist, I am unable to check 
this supposition, and I may have misunder- 
stood Mr. Mowry’s sketches. If so, I offer, 
and hope he will accept my sincere apology. 
I repeat that I do not presume exemption 
from mistakes above others. From the ma- 
terials supplied for the solution, I try to do 
the best I can. 

Mr. W. P. Tarbell also writes as follows: 

“Tam sorry that there is any misappre- 
hension shown regarding my device, as sub 
mitted by model to you, by your de 
scription and drawing in the AMERICAN 
Macurnist for Feb. 11. The drawing sent 
you at first gave you an impression that 
two actuating teeth were formed on the 
rotating part, whereas only one was in- 
tended ; the second one shown on the sketch 
was made in open lines to represent the 
same in different position relatively to the 
slide. This point was not made so clear as 
it should have been at that time. After 
seeing the impression it made, I sent you 
the model with some explanation, but the 
first impression remained with you, as you 
have divided the rotating part into some- 
thing approaching gear teeth in shape. 

‘“‘ The front or straight part of the rotating 
(what is it?) alone operates to move the slide, 
the rest of it, contained within the arc, can 
be chopped into gear teeth if wanted for 
ornament, but, of course, would have no 
other use. The arc alone, as has been said, 
operates to hold the slide during its point of 
rest, when it extends backward, just clear- 
ing one stop as the next one is engaged, 
but, of course, anything extending back- 
ward beyond this would prevent the slide 
from moving at all. 

‘*So the point to be decided then is, What 
is the mechanical movement to be called 
that works the slide? I trust this explana- 
tion may not be considered as out of place.” 

I must also offer to Mr. Tarbell an apology 
for the misapprehension pointed out by 
him, which, I perceive, is my own fault, 
arising from not more carefully scrutinizing 
together his first and second communication. 

Mr. John I. Slocomb, of Providence, R. 
I., contributes in Fig. 2 still another solu- 
tion to my first problem in issue of October 
8, which is correct in principle, and de- 
velops a new feature, namely, the extension 
B CO of the chain links, by which a very 
firm engagement of the lugs / on the slide 
{not shown) can be made. The parts are: 
A A’, sprocket wheels; B, link having ex- 
tension C; D D’, bell crank lever pivoted 
to lugs E H’, the lug # being attached to 
the upper part of the slide (not shown), and 
“ being attached to the lower part. The 
toe of the lever Dis notched so as to hook 
on the extension of the link. As the slide 
is moved, this toe is depressed, as shown in 
the dotted outline, and, at the time it is dis- 
engaged, the upper extremity of the bell. 
crank lever rests against the stop-pin J/. 
The spring G is to bring the lever again 
into position fora new engagement. This 
part ig rather vaguely shown, but the gen- 
eral working of the device can be under- 
stood readily. 

Mr. Slocomb also sends a solution of the 
problem givenin issue of February 11, which 
is entirely correct. It is shown in Fig. 3. 
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standing of 


é 4 3 : 
his solution, and hence is| changes of direction of the block D are theo- 


Slocomb is hardly necessary to the snder-| noodle is continuous, that is to say, the 


omitted. A isa plate in which is formed a/retically instantaneous, and there is no pause | 
Fitted to the angles of | of definite duration anywhere in the circuit. 


triangular opening. | 


which is rigidly attached the needle J, and 


to which also the sliding block Fis pivoted. | plicated than absolutely necessary, as will 
On a central sbaft H turns the cross-picce C | be seen by some other solutions to follow, 
In this cross-piece is a guideway for the | some of which are very interesting, not only 
sliding block EZ. which is held firmly pressed | as indicating the different ways differently 
against the triangular block D by a coiled | constituted minds appreach the same sub- 
spring G. The geometrical centers of the | ject, but as also exhibiting a reach of 





this opening is a triangular block D, to} The direction of rotation is reversible. | 


Nevertheless, the mechanism is more com- 











Fig. 2. 





n Machinist 


faces for a hexagonal block (?) which carries 
in the center of its upper face the needle 
support (7) The block (2) is formed of an 
upper and lower hexagonal head connected 
by acylindrical part (c), which finds a bear- 
ing in the eye on the end of sliding rod (e). 

‘The axis of shaft (s) coincides with the 
center of the triangular hole. Transversely, 
through a diameter of the shaft a bearing is 
made for sliding rod (e). A spring (¢) always 
keeps block (?) against the sliding surfaces as 
shaft (s) revolves. The drawing plan and 
section explain fully I think. This would 
be impracticable except for slow speed, of 
course,” 

The principle in this solution is funda- 
mentally the same as in the solution sup- 
plied by Mr. Slocomb. It introduces the idea 
of truncated angles, probably to avoid the 
more difficult fitting of the acute angles in 
the triangular opening; and possibly the 
idea was also entertained that the sharp 
angles of the sliding bleck would not be as 
durable as the truncated angles. This idea 
could be carried out with only a slight 
truncation of angles, having a more ample 
bearing surface for the sliding block that 
carries the needle. Although the solution 
entirely meets the requirements, I should 
think a compromise between his movement 
and that of Mr. Slocomb, made by slightly 
truncating the angles of the triangular 
block, the other features remaining, as shown 
by Mr. Slocomb, would be an improvement 
upon either solution as presented. 














In order to point out clearly its faults, I 
show in Fig. 5 an attempted solution 
presented in a very neat drawing by 
Mr. J. K. Love, of Waterbury, Conn. 
In this a sprocket wheel is used to 

_ drive an endless chain that is intended 
to move a triangular block carrying 
the needle. The connection between 
the triangular block and the chain 
at the points a@ a’, so far as shown 
or explained by Mr. Love, being 
rigid, it will be seen that they cannot 
take the positions at 6 b', which 
would be necessary in order to change 
the direction of movement at the 
angle. This obstruction would hap- 
pen at each of the other angles. 
Moreover, with this connection (even 
supposing it could’ work), there 
would be a definite pause in the mo- 
tion of the needle at each angle of 
its course during the period that the 
connecting piece describes an arc of 
sixty degrees around the center of 
the needle support. 














Vig. 4. 





shaft 7 and the triangular opening coincide, 
and the cross piece ( rotates horizontally 
back of the plate A. 

It will be seen that this solution meets all 
the requirements of the problem. The mov- 
ing parts—exclusive of the needle—are the 
cioss-piece, the spring, the slide Hand the 





A second sectional view forwarded by Mr. 


triangular block JD. 
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thought considerably beyond what the prob- 
lem actually demanded for its mere solution. 

Here is one, Fig. 4, from Mr. O. P. Hood, 
Professor of Mechanics and Engineering in 
the Kansas State Agricultural College. 
Professor Hood writes as follows: 
_ “have derived quite a little pleasure from 
the problems you propose in the AMERICAN 
Macuinist and the answers thereto. I hope 
they will be continued. I inclose what | 
think is one solution of your last proposi 
tion. 

“In a block (a) a triangular hole is made 


The motion of the| whose sides shall be finished as sliding sur- 


The latter point has been overlooked 
in several other solutions, which, to- 
| gether: with”some correct ones introducing 
| ot her principles, are reserved for future dis- 
| cussion. 
| In conclusion, I feel impelled to express 
| my great satisfaction with the educational 
| effect these problems are obviously produc- 
per e power to think clearly, and the 
| ability to express thought with precision, 
| manifestly cultivated in these 
cises as well as the inventive faculties. 
= =: 2 


LETTERS FROM PRACTICAL MEN, 


; are exer- 


Placing Globe Valves, 
Editor American Machinist : 

In Jooking over the Question and Answer 
column in the last issue of the AMERICAN 
Macuinist, I noticed in Question No. 71 
that O. 8., of Rockwood, Tenn., asks for 
information about putting globe valves in 
steam pipes connecting engine to boiler. He 
asks, ‘‘If it is correct to put a globe valve 
in steam pipe with the pressure on top of 
valve ?” and you answer him ‘“‘ that itis cor- 
rect.” 

Now, if you will allow me, I think that I 
can offer some very good reasons why it is 
not “correct.” In the first place, if said en- 
gine is a stationary one, and the globe valve 
in pipe be put in with pressure on top of 
valve, and the valve become loose from the 
stem (which they too often do), the pressure 
would force it hard down on the seat, and 
no matter what depended on the powera 
complete shut-down would result, and _ per- 
haps something more serious, as in case of 
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elevators, hoisting engines, etc., where, if the | 
pressure had been on the bottom of the} 
valve, it is possible to run until such time as 
repairs can be made. 

It is customary to put a globe valve’next 
to the dome in the steam pipe connecting 
engine to boiler on boats, that is, on the 
smaller boats, such as we have on our lakes 
for tugs, yachts, etc. Now I think if that 
valve was put on with the pressure on 
top, and should work loose from the stem 
and drop on the seat as we were trying to 
make a landing, somebody would get wet. 
Now in case of steam-heating plants, if 
the valves were put in with the pressure 
on top of the valve, and the packing 
around the stem should blow out, there is 
no way it can be repacked except the 
steam be shut off at the head of line or 
branch of line. Again, it is often necessary 
to drain a valve, that is, to put in a pet cock 
to drain it off in cold weather, which cannot 
very well be done from the top of a globe 
valve, especially the smaller ones. Hoping 
to hear from others on this same question, I 
remain yours, CLAYTON STANTON. 


Editor American Machinist: 


‘ 


The question asked by O. S. in Question 
No. 71 has several sides to it. While you | 
are undoubtedly right as to pressure being 
on top of valve and obviating all danger | 
from the stripping of the thread, in addi- 
tion to this the valve will tend to close 
tighter as the pressure forces it shut. How- 
ever, it has several disadvantages, and like 
O. S., in all ordinary cases, I prefer the | 
pressure underneath for several reasons. In | 
the first place, it is not convenient to pack a 
valve stem with the pressure on the top of 
the valve; and secondly, in the case, of a 
valve with a loose disk, which is usually 
held by a small check nut with a fine thread, 
there is much more liability of this check- 
nut thread being stripped than that of the 
valve stem. In fact, the cases of valve 
stems being stripped by the pressure of | 
steam are exceedingly rare, and in small 
valve work at least may almost be neg- 
lected, although I approve of the utmost 
precaution in anything of the kind. Having 
the pressure on the top of the valve is the 
sause of many troubles with jet apparatus, 
from the disks or removable washers getting 
loose and closing the opening, often inter- 
mittingly, which makes a very puzzling 
case to diagnose when called out to see 
‘‘ what ails the thing, anyway.” 

For ordinary piping, such as we find 
around boiler-rooms, and 
in connection with injectors and similar 
apparatus, the pressure under the valve will 
give the least trouble, and will, under ordi- 
nary circumstances, be considered safe. 

To really appreciate this trouble of hav- 
ing the disk come loose, one must be called 


for valves for use 


into a hot boiler-room, and be expected to 
find the trouble with an injector at a glance, 
and after being assured that the valves are 
all new and all right, be compelled to take | 
down some of the fittings to discover that | 





the disk or seat is loose. 
' ; 
FRED HERBERT COLVIN. | 


In overcoming this difficulty in my prac- 
tice, I thread a half-inch pipe on one end, in 
length equal to half the diameter of the 
steam pipe plus the thickness of the pipe; 
screw this long threaded end into the steam 
pipe that the oil may be discharged into the 


| center of the steam pipe, whereby the oil is 


bound to be equally distributed. 
Connect the lubricator to the outer end of 








we 


STEEL CENTERS IN Cast ARBORS. 


this half-inch pipe with a brass sleeve, or, 
what might prove to be better, a half-inch 
gate valve; a globe valve will not do, and 
to use a malleable sleeve is to have a con- 
tinual leaky joint. In using a half inch 
gate valve, leave the valve stem point down 


| ward that the oil may not work out around 


the stem. S. A. SMITH. 


Steel Centers in Cast Arbors—Bevel 
Gears, 
Editor American Machinist : 

I note some remarks in your columns in 
regard to securing steel centers in cast-iron 
arbors. What for? No two metals wear 
better together under slow speeds, than cast- 
iron and hardened steel, I subjoin a sketch 
of an expanding arbor on which I had many 


hundreds of pieces turned, and never dis- 


| covered any evidence of untruth in the work, 


although it passed through several opera- 
tions after turning, which would have dis- 
closed any errors of even small magnitude. 
This arbor was of ordinary expanding con- 
struction, with a tapering body, a split 
sleeve, and a flanged cast-iron nut, with a 
cast-iron wrench for the nut. The cost of 
the whole job for labor was an hour of my 


| own time on the hand sketch, 3 hours pat 


tern work, and 6 hours lathe work. I cer- 
tainly never used a more satisfactory tool. 
The chief point is to drill the centers with a 
large drill, I used }-inch, and drill deep, and 
give a liberal countersink. 

I should like to see bevel gear cutting with 
spur gear eutters fully discussed. I have 
done the job a great many times, always 
sizing the gear blank at the middle of the 
tooth correct diameter for spur cutter, and 
setting index spindle to angle of bottom of 
tooth. I am certain that there is useful 
knowledge on this point in possession of 
some of the readers of your paper. 

Easy Way. 


Hardening and Tempering Steel, 
Editor American Machinist 

I have followed the interesting articles on 
hardening and tempering steel, but as yet 
have seen no mention of the use of cyanide 
of potassium. During an experience of 
twenty years I have had to doa large amount 


|of hardening tools, drawing, drop and cut- 


ting dies, etc.,and have had such good suc- 


| cess since I began to use cyanide that | 


Placing a Cylinder Lubricator, 
Editor American Machinist : 

Upon which side of the steam pipe should 
the lubricator be placed? 

It is not supposed that it will make any 
difference to the lubricator or its werking 
But it 
does make a difference to the engineer, and | 
the smooth working of his temper, to have | 


which side of the pipe it occupies. 


the lubricator placed in the most conspicu- 
ous and convenient position possible, and 
that is the proper side of the steam pipe to | 
put the lubricator. 

But the question was prompted by an en- 
gineer baving trouble with the unequal dis- 
tribution of oil in a Corliss engine, the 
lubricator being tapped into the side of the 
steam pipe nearest one end of the engine, 
the oil running down the inside of the pipe, | 
and the largest poition going to that end of 
the cylinder to the detriment of the oppo- 
This can be noticed very readily | 


site end. 
when an engine is heavily loaded, the oil | 
not having time to spread. 


wonder that we hear nothing of it, or that 
more is not used. 

It has often been said to me that articles 
heated in cyanide and hardened were only 
case-hardened. While such is the case with 
iron or machinery steel, many makers of 
brass goods, spoons and silverware can 
testify that dies stand as well or better when 
hardened by the use of cyanide as by any 
other method, and where fine figured or 
engraved dies are used I know of nothing 
that will insure such a perfect surface. 

A short time since I was called upon to try 
and harden some steel castings, boxes 9 
long, 5 wide, 4" deep, §” thick, without top 
or bottom, on which the owner had exhausted 
his knowledge of hardening without success 
—although he had broken some. I hada 
cast-iron box made large enough to take the 
steel castings, cored in the middle to avoid 
using too much cyanide, and having a close 
fitting cover with a projection to handle by 
with tongs. In this box I brought the cast- 
ings to a low red heat in a furnace built for 





the purpose over a common forge, with 
cyanide enough to cover when melted, 
quenched them in cold salt water; every one 
was hardened and every one was perfect. I 
don’t know how deep the hardening ex- 
tended; a smart blow with the pene of a 
hard hammer showed no indentation, and 
they were hard enough for the purpose for 
which they were used. In hardening long 
eutting dies for spoons, ladles, brass work, 
ete., I have followed the same method with 
success. I always try and have several to 
harden at once to save the waste of cyanide. 
Of course, they will spring sometimes, but 
can in drawing bring them back to their 
proper shape. To draw the temper, I have 
a deep pan of sheet-iron large enough to hold 
several dies; those which bave sprung TI 
clamp together so as to spring them back a 
little more than straight. put them into the 
pan and cover with lard oil, heat over a slow, 
even fire until the oi] shows the proper tem- 
perature, 540° for most of my work. After 
cooling, they generally are straight, or so that 
the cross pene of a hard hammer will bring 
them there. I have often noticed that a 
piece sprung in hardening will straighten 
itself without clamps in drawing by this 
method. Care must be used in handling the 
hot cyanide that no water comes in contact 
with it. I always keep all tongs or hooks 
hot to insure dryness before touching the 
cyanide. 

In hardening drop dies I have a bath of 
hot lead ready, so that immediately on taking 
the dies from the water I can draw the 
corners to prevent them from cracking or 
flying off, being careful not to let the temper 
draw in as far as the figure, leaving that as 
hard as possible. I have used cyanide in 
hardening many other articles, especially 
where a fine surface was required or where 
finishing or grinding after hardening was 
not practical or convenient. To obtain the 
best results, I think a box with atight cover 
and cyanide enough to cover the article to 
be hardened is required. My experience 
leads me to think there is no secret to success 
in hardening or tempering, only a knowledge 
of the steel used, or selecting a grade of steel 
best adapted for the work in hand, proper 
heating and working under the hammer, 
careful annealing and careful heating to the 
lowest heat at which the piece will harden; 
or in other words, knowledge of the steel and 
work required of it, and good judgment in 
its manipulation. CYANIDE. 
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Dividing Circles, 
Editor American Machinist : 

In your issue of 10th of December, 1891, 
there appeared an article on ‘‘ A Compre- 
hensive Drill Pad,” by Walter Gribben. In 
closing, he speaks of its being ‘‘a nice little 
problem” to so arrange the holes that an 
equal amount of metal shall be between 
each hole. 

Not desiring to criticise any part of the 
above mentioned, I herewith send sketches, 
one of which gives a simple method by 
which such problems may be readily solved. 

The circle A, Fig. 1, is to be the path of 
all the holes we wish to have in our plates. 
I have chosen five in this case, and by draw- 
ing them tangent to each other, as shown, 


gives us the position of the two radial lines 
Band G, by which we find the number 
degrees left of the circle, which, divided | 
the number of holes (viz., five in this cas; 
we have the amount of stock between eac} 
If the line B is extended, as seen by the 
dotted line produced, it gives the diamet 
and this latter may be preferred by so: 
fer dividing. Arc FH is supposed to 
drawn with six inches radius, to be used 
connection with a table of chords, such 
appeared in the AMERICAN MACHINIST, Oct 
ber 31st, 1885, by G. B. Grant. I ha 
used the above frequently, and can reco 
mend it for accuracy and convenience. 


Fig. 2 representsa part of a pulley shea 
with cight friction rollers, four of which a 
drawn. Let us assume the circle a to 
size of center bolt or axis, the rollers to ¢ 
cumscribe the same. As we have chos 
eight rollers, we must lay off one-eighth «| 
three hundred and sixty degrees equal 
forty-five, as shown by the radial lin: 
Next draw line e tangent to circle a, a 
parallel to chord f, which gives two ang): 
by bisecting them we have a_ point 
describe a circle that shall touch the thre 
given lines, and determine diameter of 
rollers; ) gives path of centers, ¢ size of h: 
to be bored in sheave, also guide for pattern- 
maker to core the same; d represents (i 
ameter of hub. Wo. NEwTON. 

[The solution of the first problem may 
give results sufficientiy accurate for many 
practical purposes, but it is not absolutely 
correct.—ED | 

The Size of Small Taps. 
Editor American Machinist : 

The letter in your last issue from Callen 
der & Patterson regarding the absence of a 
tap wrench from the regular sets of taps 
and dies, reminds me of a little ‘‘ kick” 
which I want to make against the practice 
of making the taps in such sets y,” full. It 
may be well enough in the large sizes, but 
in the smaller sizes, say }” or #’, I have 
found it very inconvenient, as an ordinary 
bolt or cap screw will almost fall through a 
hole tapped with them. Of course, there 
may besome good reason why they should 
be made that size, but up to date I have 
failed to see it. I prefer a }'' tap to be , 
instead of 5's Cuas. W. SPICER. 

New York. 


Tap Wrenches with Sets of Taps. 
Editor American Machinist : 

We notice in your issue of March 3d, let 
ter from Callender & Patterson, of Dayton 
O., in regard to manufacturers of screw 
plates and dies not putting up tap wrenches 
with the plates. We have now manufact 
ured the Billings patent drop forged screw 
plates in five sizes, cutting threads from ,' 
up to and including 2” 

We have always furnished a set of tap 
holding dies to go in the box with each 
plate, which makes a very convenient ta] 
wrench as well as screw plate. Parties wil 
find our screw plate, dies and taps illus 
trated in our catalogue on pages 7, 8, 9 and 
10. Very truly yours, 

THE Binuines & SPENCER Co., 
C. E. Brniinas, President. 
= oan = 
A Chapter on the Sliding Surfaces in 
Machine Tools. 


By Pror. Jonn E. Sweet. 





Where the standard machine tools as now 
built by so many of our reputable machine 
teol builders are empleyed on work not 
requiring any such degree of accuracy as 
the machines are capable of producing, then 
they will last a long time, and produce work 
perfectly satisfactory to their owners and 
the men employed to operate them. Wher 
the machines used are capable of producing 
work so accurate that the errors produced 
by the operator are far greater than thos 
produced by the machine, or where machines 
are used in the large tool-building concerns 
or large machine shops where the conditions 
are such that each machine selected for any 





certain job is exactly suited to it, these ma 
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chines last for a long time and keep true, 
or near enough true to give long continued 
satisfaction. 

There is no demand fora perfect planing 
machine where the workman has no con- 
ition of the fact that a &” bolt will spring 
a 2’ cast-iron plate, or the table of an ordi- 
nary planing machine; where both the 
proprietor and workman are ignorant of the 
fact that a planing machine will warp.on a 
settling foundation, or are indifferent to the 
consequences of moving a lot of castings 
from one side of the machine to the other, 
when both machine and iron are on the same 
wood floor. 

In the use of a shafting lathe, when the 
work comes out 4’ crooked, and has to be 
straightened after finishing, and where the 
diameter is controlled by a device entirely 
independent of the straightness of the ways, 
when the ways are used from end to end, 
and the cross-slide not moved a dozen times 
a day; When it is not of the least 
quence whether the live spindle is round, 
rigid or in line with the bed, it would be a 
poor tool indeed that would not give satis- 
faction, provided it had driving power and 
good tool-holders, nor is such a lathe liable 
to get much worse for the special purpose 
of turning shafting, no matter how many 
years it is kept going. 

7 So, too, with a planing machine; if always 
kept on jobs exactly suited to their size, 
and not sprung out of shape by the work- 
man, they will last a long time, and do as 
true work after years of use as at first. 

Possibly there may be a few other 
chines that when used on exactly the right 
size job will keep true, and remain as satis- 
factory after a protracted use at the 
commencement, and that without the re- 
fitting of the wearing surfaces; but they 
are few, that is, when the work produced is 
expected to maintain any degree of ac 


ce} 
9 


conse- 


ma- 


as 


curacy. 

But the cases above enumerated are but a 
small proportion of the thousands of ma 
chine tools in use, and yet, how many of the 
machine tool designers ask themselves the 
question, ‘‘ How long will this machine,which 
will do perfect work when new, last under 
constant use and still do perfect work?” In 
many cases, it would seem that it is simply 
following precedent without a thought. In 
others, it does not go beyond the simple 
idea of ‘‘ suitable provisions for taking up 
wear,” and if the question arises as to where 
the wear is to occur, and what will be the 
consequences of unequal wear, very little, 
if anything, has been done to anticipate it. 

Making the ways on a planer-bed longer 
than the slides on the table is such a pro- 
yision as I have referred to, and probably 
was used on the first machine built. 

If machine too] builders would only make 
the table proof against springing, the ample 
wearing surfaces provided would enable the 
machines to do true work for a long time. 
But as they are built it is easy, and in fact, 
it can be said to be an every-day affair, 
where the bolting and clamping of the work 
springs the bed an amount greater than the 
thickness of the film of oil, and instead of a 
liberal wearing surface, half of it is lost. 

The writer is of the opinion that, even 
with the success that might be obtained by 
a rigid table and present proportions, a still 
better result could be obtained by adding 
to the length of the ways and cutting away 
surface, that is, give a better support to 
the overhang when making long cuts with- 
it interfering with uniform wear. By far 
best form for the table is a rectangular 

It gives enormously more stiffness in 
ll directions, costs less to make, and then 
the additional thickness allows for project- 
ing over the upper surface to the full width 
between uprights, without interfering with 

reversing dogs. See Fig. 1. 


al 


When flat ways are used, and the side- | 


guiding is done by independent vertical 
irfaces different conditions obtain, and in- 


stead of the guide being longer than the | 


slide it 


t 


for 
his will be understood by reference to Figs. 
ind 3. 
(ssume the guide A and slide Bto be of 
the same relative length as the ways and 


must be shorter. The reason 


slides of a planer, and the side pressure ap- 
plied constantly at the one pointin both di_ 
rections, as shown by the arrows. It 
plain to see by the dotted lines what the 
result of the wear would be, whether the 
machine was used on either short or long 
work. Butif the proportions of the wear- 
ing surfaces be changed, as shown in Fig. 


is 


for good work as the long ways in the verti- 
cal direction. 

Among recently designed machine tools 
are those resembling planing machines, but 
with horizontal and vertical spindles for 
using cylindrical and traversing cutters. 
The strain to throw the tables out of posi 
tion is far greater in these machines than in 
planing machines, and the plain V’s, as 


shown in Fig. 1, are not sufticiently stable | 


for heavy cuts. In such machines the plan 
usually adopted is that of the milling ma 
chine, and it is in these machines where the 


As 


portance, and yet are seldom studied. 
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3, the long and short work would average | 
up the wear, so as to maintain as long life | 


equal wear; but it is a place where side 
wear does no particular harm. However 
much there may be, or how much at the 
center and little at the ends, the tool will 
run practically in a straight line. 

A shaping machine, with its ram a foot or 
so longer than its guide, is so universal that 
to see that foot cut off and dumped in the 
cupola would grate on the conscience of 
tool builders, though it would be a better 
place for it, but not as good as if one-half 
was cut off and the material used to piece 
out the guide. When new, as now built, 
they are all right, but when worn, which 
takes place almost wholly at the front end, 
and with the gibs set up, the ram cannot be 
forced out to its extra.cut; the extra foot is 


of left-handed advantage. Poor work in an 
old machine comes more from unequal 


wear, that is, poorly fitting slides, than from 


| a lack of length. 


proper proportions are of the greatest im- 





The usual arrangement of guides, slides 
and gibs, for managing the knee or milling 
machines, shapers and tools of that class, is 
as bad in proportion as the others, but the 

wear is small, and the greatest trouble or 
nuisance is from the cuttings and dirt. 
Some ineffectual attempts have been 
made to shield the sliding surfaces, but 
usually they are left fully exposed and 
always unsatisfactory. This can be 
wholly avoided by the plan shown in 
Figs. 4 and 5, which not only locates the 
fitted surfaces away from the chance of 
catching chips and dirt, but by extend 
ing the slides up above the top of knee, 
the strain is better resisted, and the slide 
and guide can be of equal length. All 
dirt and chips that can get in between 
post and knee can pass down freely 
through the space between the two. 
When the time comes, and these vertical 
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the wear is much greater than in planing 
machines, the necessity for truth and free- 
dom lost motion of the greatest 
importance, and with gibbed 
equal wear makes the slides tight at one 
In this respect 


from is 


guides un- 


point and loose at another. 
the ordinary milling 
chines and slotting 


machines, shaping ma 


machines are subjects 
open to improvement. 

One milling machine known to the writer, 
which has been in daily use for twenty-five 
years, where the guide and slide are each 
thirty inches long, they have never been re- 





fitted, and are as true and as free from 
| unequal wear as when made; while another 
| of high repute, not over six or seven years 
j ed, has been refitted at least three times, 
and will require repeated refitting to the 
| end of its life. 
| of equal length, and the other is a long slide 
working in a short guide. 
There is one exception the 

|harangue, and that the Richards 
Not but what the tendency to wear 


One 


| 
| 
| to above 
is side 
| planer. 

is greater than in most other machines ; not 


| thet there is better provision against un 





has wearing surfaces 


be KK e ° . 
slides become slides in fact and not sim- 
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ply places for adjustment, with the sliding 
surfaces so proportioned as to remain true, 
annual refitting can be dispensed with, and 
the workmen that operate the machines may 
enjoy a little satisfaction. 

In changing from machines of the planing 
machine sort to ones using rotary cutters, 
something besides simply putting the spin- 
Ina 
planing machine or shaper the cross-slide 
seldom and but 
the most, while with the 
rotary spindle the slide is half the time mov- 
ing while the tool is at work, and the strain 
being excessive, unless special provision is 
made for length and breadth of surface, the 
machines will need much too frequent re 
fitting. 

The real in these machines lays 
in the speed, accuracy and _ finish 
to the work turned out, and unless the sur 
faces are true the loss may overbalance the 


dle in place of the tool is necessary. 


under strain, has 


little movement at 


moves 


merit 


given 


gain, and it is in these machines particu 
larly, where the designers are not compelled 
to follow precedents, that they can put in 


| Study to advantage. 


New Machinery. 


Designing 


By Henry B. Morris. 
ITT. 

When you have carefully studied out the 
general plan of the new machine which you 
propose to build, and are ready, or think you 
are, to begin operations, your first care must 
be to make thorough and complete drawings, 
both general and detail. Many well-mean- 
ing men regard this as quite unnecessary. 
They think that as the machine is largely ex- 
perimental, and only one is to be built at 
first, the cheapest and crudest sketches and 
diagrams will do. If the 
machine is expected to work when it is done, 


But they won’t. 


the drawings should be as good in all re 
spects as for a standard article of which you 
build fifty at atime. And because the ma 
chine is novel, all the exists 
for fully illustrating in detail its peculiar 
parts. 


more reason 


When your general drawings are made, 
before you go any farther, look the whole 
thing over with the object of simplifying it, 
throwing out superfluous parts, and im 
proving those that remain. I have 
very few cases where the draftsman was not 
fully rewarded by discoveries in this line 
for the time so spent. 

In designing your machine, trust nothing 
to luck. Let every part the result of 
calculation, study and a good reason. If the 
all intricate, or intended to 
upon some troublesome material, 


seen 


be 
thing is at is 
operate 
you will study it, 
Aud 
find that the machine, in its faulty perform. 


I'll warrant, before you 


are through. you will be certain to 


ance, will take merciless revenge for any 
neglect 
yours. 


or over-sanguine 
The first of 
process is always easy ecnough—planing up 
a bed-plate, for instance, and the standards, 
at the 
last, when the machine is asked to do its ex 
pected duty, that your real troubles begin ; 
you will, therefore, do well to anticipate and 


presumption of 


part the construction 


and mounting the main pieces. It is 


provide for them, at the earliest possible 
stage of the performance. 

No matter how anxious you, or others, are 
forthe completion of the new apparatus, 
don’t begin building it until your drawings 
are dohe, and you are satisfied with them. 
Don’t undertake to makea pattern, or a forg 
ing; as_a rule, nothing is gained by such 
haste, even when the work is not rendered 
useless by subsequent changes in the draw 
ings. And if you are obliged to superintend 
such work, it will probably distract your 
mind from the real business of the hour. 

If you are a young man, and this is your 
first operation of this nature, don’t try to be 
ingenious, and to do startling things in the 
way of design. You likely to have 
startling experiences enough to fully satisfy 


are 
you before you are through. Remember 
that originality is not demanded of a ma- 
chine designer as it is of an author; there 
fore, plagiarism is no sin. And you cannot 
do better than to pursue the safe course of 
copying such devices as you can from ma- 
chines already doing some analogous work, 
Let there be as few unknown and untried 
contrivances as possible in your machine. 
Every one of them, whatever else it may ac- 
complish, certainly adds to your difficulties 
A safe de 


signer is more highly valued than an ingeni- 


and to your chances of failure. 


ous one, 

Above all things, if you are doing this job 
for some one else, let him furnish the en 
Be ruarded you 
say, and always speak of a successful result 


For this 


thusiasm. very in what 
as a thing more or less uncertain, 
Don’t 


predictions as to what the new machine will 


is just what it is make rose-colored 
do, for new machines have a most distregss- 
ing way of dishonoring promises that are 
made for them. Don’t be led into telling 
him even that you ‘‘hope” the thing will 
make sixty revolutions a minute, with a cor- 
What 
ever they are, for it probably won’t; at least, 


responding output of fish-hooks, or 





| not the first one. 
| largely to yourself, your success will be as 


If you keep your opinions 


| fully appreciated when it comes, as if you 
had boasted of it all the way through, 
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Change of Location. 


On May ist, the AMERICAN MACHINIST 
offices will be moved about two blocks west 
from their present location to the new Mai 
and Express building, which fronts on Broad- 
way, at No. 203, and on Fulton street, num- 
bers 164-8. We shall then have increased 
room and every convenience and facility for 
carrying on our work. 

———_+oe—_—__—- 
Ability Among 


Executive Mechanies. 





One of the strangest notions ever con- 
ceived, we think, is that which leads some 
men to declare that the best foremen and 
superintendents are those who have execu- 
tive ability and nothing else to qualify them 
for their positions. We believe in executive 
ability, and that the possession of it is 
highly important to him who is to direct the 
energies of others; but is it not just possible 
that we hear a little too much about execu- 
tive ability, and not enough about first-class 
mechanical ability ? 

This worship of ‘‘ executive ability ” seems 
to have grown in some quarters beyond rea- 
son, until men are heard to declare that so 
long as a man has that he is sure to be suc- 
cessful as foreman of a machine shop, for in- 
stance, no matter if he never worked a day 
asa machinist; and some even go further 
than this, and declare that the man who is 
really a fine workman must necessarily pos- 
sess such a mental constitution as to unfit 
him for a foremanship or superintendency, 
and that good mechanics seldom possess 
‘‘executive ability.” There never was a 
greater fallacy. A really good mechanic 
knows not only how to file straight, but 
how to plan and manage his work to make 
it efficient, and to avoid the useless expendi 
ture of time and energy. To say that the 
possession of those qualities of mind which 
enable him to do this, constitute prima facie 
evidence that he is incapable of directing 
the work of others, is little short of silly. 

It is very true that many good mechanics 
have not the necessary qualifications for 
good foremen, but the same is true of any 
other class of men which might be selected, 
and we emphatically deny that, proportion- 
ately, fewer mechanics possess executive 
ability than is the case with other men 
time keepers, book-kee pers, laborers or drafts. 
men, for instance. 

Many good machinists have, on trial, 
proven themselves to be unfitted for fore- 
manships, but this no more proves that good 
machinists are necessarily unfitted for fore- 
men than the occasional success of a time- 
keeper as foreman of a machine shop proves 
that all time-keepers necessarily make good 
machine-shep foremen. 

There are occasional instances where men 
who were not machinists have made fairly 
good foremen of machine shops, but for 
every such case there are a hundred in 
which good machinists have made good 
foremen of machine shops, for it must cer- 
tainly be agreed to that, other things being 
equal, the man who has the best knowledge 
of the work being done, is best able to di- 
rect the doing of it. To affirm the contrary 
is equivalent to saying that the best general 
is one who has ‘‘executive ability,” and 
knows nothing of military matters, nor of 
war. 

To place over a lot of mechanics, to di 
rect their work, a man as foreman, who is 
himself not a mechanic, on the plea that no 
mechanic is fit to direct the work of other 
mechanics, or that ‘‘ mechanics never have 
executive ability,” is not only a mistake, 
but isan injustice if not an insult, which 
the men are justified in resenting. 

Ambitious men work for something more 
than daily wages, and to tell them that if 
they succeed in becoming good mechanics, 
that will be proof that they are unfitted for 
the higher positions, is to tell them some. 
thing which it is to be hoped not one of 
them will believe, as, happily, very few of 
them do. 

It may, and occasionally does happen, that 
some man, not a mechanic, who has been 
long connected with a certain shop, in such 





a way as to become familiar with the work 








carried on in it, becomes a good foreman of 
that shop, and a foreman whom the men 
can work for in comfort, and without sacri- 
fice of self-respect, but such cases are ex- 
ceptional, and our advice is, to any one who 
is in need of a foreman for a machine shop 
or for a foundry, to look among machinists 
or foundrymen for the man, and if the first 
machinist or molder tried does not succeed, 
then to try another and another until one 
is found that does succeed, resting assured 
that as great a proportion of such men will 
be found to possess ‘‘executive ability ” as 
in any other class of men whatever, and 
when a mechanic is found who possesses 
this, he will be a foreman whom no man 
not a mechanic can approach in value. And 
the same can be said for foreman of the 
pattern shop, blacksmith shop, or any other 
shop in which mechanics are employed 
‘* Executive ability” has been exalted un 
duly, and we constantly see it alluded as ‘‘that 
rare quality,” as though it were possessed 
by but very few. Experience is daily show- 
ing that it is more common than its worship- 
ers believe it to be, and that many men who 
have previously given no evidence of its 
possession do give abundance of evidence 
of it when placed in a position demanding it. 
eee ~ een 

A few years since some learned men pre- 
dicted an impending failure of the coal sup 
ply, owing to the immense quantity being 
mined for manufacturing and other pur- 
poses. They showed by the proverbial 
truthfulness of figures that the supply was 
limited, and that mankind at the then pres 
ent rate of consumption would soon be with 
out fuel, at least without fuel in the form 
of coal. No doubt these men would have 
been much relieved could they have foreseen 
the improvements that came later on in the 
steam engine, in furnaces, in stoves, in fact, 
in pretty much everything in and about 
which coal was used for producing heat ; 
improvements by which a much greater per- 
centage of the heat of combustion is utilized 
than formerly. But there would have been 
little cause for felicitation in this respect, 
could ithave been seen at the same time that 
more coal per individual would be burned to. 
day than ever before, which we believe to be 
true. People warm their houses better, and 
the cheaper prices of manufactured articles 
and goods, due to the wonderful improvement 
in manufacture and to the more economical 
use of fuel, have placed such things at the 
disposal of the many instead of the few. We 
do not, however, believe tbat there is im- 
minent danger of exhausting the supply of 
coal. There was perhaps some mistake in 
handling the figures. So long as men get 
plenty of work at good wages oer opportuni- 
ties to work for themselves, enabling them 
to try to supply their needs and tastes, coal 
will be mined in an increasing ratio, and if 
it does become exhausted other sources of 
heat will probably be found. 


Literary Notes. 


MANUAL FOR BUILDING AND LOAN ASSOCIA- 
TIONS Embracing the Origio and History of Co- 
operative Societies; Objects and Ber efits of 
Building Associations; Plans and Methods of 
Organizing and Conducting them; Leagues; 
Legislation; Constitution and By-laws; Forms 
and Description of Books, Blanks and Papers; 
Interest and Dividend Tables; Auditing and 
supervision ; The ** National” Associations and 
a Comprehensive Variety of Practical and Useful 
Information and Suggestions By Henry S. 
Rosenthal. Second Eaition, Revised and En- 
larged. 

Persons who wish to become members of 

a co-operative society, and even members of 

such, cannot do better than procure a copy 

of this manual. It gives specific informa 
tion in reference to proper method for or- 
ganizing and conducting building and loan 
asseciations, and many valuable hints that 
every one interested in these institutions 
should know. It is well written, all thesub- 
jects are treated in a popular manner, and will 
interest the reader from the first tothe last of 
its 310 pages, not including the index, which 
last makes the book a convenient one for 
reference. The subjects treated in the differ- 
ent chapters relate to early history, objects 
and characteristics, advantages of member- 
ship in building and loan associations; 
forms of associations ; building association 


leagues; legislation; how to organize; stock 
and stockholders; duties and rights of mein- 
bers; loans and securities; corporate goy-. 
ernment, elections and duties of officers. 
powers and liabilities ; auditing, its purpose 
and methods; legal forms for associations 
and reports. The book gives ample eyvi- 
dence of the author’s personal experience, 
observation and knowledge of the theoretical] 
and practical workings of building and loan 
associations, and enabled him to bring out a 
book which is a valuable addition to this 
class of literature, and throws mucnh light on 
the character of these associations, with 
which the initiated and uninitiated should 
be familiar. The book is published by \. 
Rosenthal & Company, Cincinnati, Ohio 
Price, $1.50. 


SCREW THREADS. By Paul N. Hasluck. 

This is the third revised and enlarged edi- 
tion of a book which has met with much favor 
among mechanics, being small enough for 
the vest-pocket and yet containing much in- 
formation of a practical nature concerning 
screw threads and the cutting of them. 
Though it is an English book, it will be 
found to do full justice to the American sys- 
tem of screw threads, and many American 
tools for cutting and gauging threads are il- 
lustrated. So far as the principles of screw 
cutting are concerned they are the same thie 
world over, of course, and therefore Ameri. 
can mechanics who wish to have at hand 
rules for cutting threads on the lathe will 
find useful ones in this book, and tablcs as 
well, giving dimensions of Whitworth’s, 
Holtzapffel’s, Swiss Small Screw, French 
Standard and Sellers’ or U. S. Standard 
threads. It is published by Crosby, Lock- 
wood & Son, London, and the D. Van 
Nostrand Co., this city, price 60 cents. 


TIN AND TIN-PLATE. THEIR HISTORY, PRO- 

DUCTION AND STATISTICS. 

This is a supplement to the American 
Manufacturer, written by Mr. Jos. D. 
Weeks, and relates entirely to the history, 
production and manufacture of tin and tin- 
plate. It contains much information on this 
subject and is liberally illustrated. Its price 
is 50 cents, and it may be obtained by ad- 
dressing the above at Pittsburgh, Pa. 


WA gions AND 
(UES SERS. 


Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request tc 
that effect. If questions are enclosed with a business 
communication, they should be written on a separates 
sheet. 























(95) C.C., Attleboro, Mass , writes : Please 
inform me through your question and 
answer columns whether there is an Eng- 
lish translation of ‘‘ Der Constructeur,” by 
F. Reaulaux ? A.—Wedo not know of any 
other but that which ran through Mechanics, 
published at 430 Walnut street, Philadelphia. 


(96) F. W. T., St. Johnsbury, Vt., writes : 
Please let me know through your columnsof 
the best modern work on nickel plating, to 
gether with the price and address of the 
publishers. .A.—‘‘ Watt’s Electro Deposi- 
tion ” is said to be a very good work; it can 
be had of D. Van Nostrand Company, 23 
Murray and 27 Warren streets, New York. 
Price, $3.50. 


(97) W. A. V., —— writes: Please let 
me know through your columns where I can 
obtain a good book on designing steam 
pumps. Also one for designing shaft gov- 
ernors for automatic cut-off engines. Please 
state the price of the books A.—Practical 
hand-book on pump construction by P. R. 
Bjoerling, published by E. & F. N. Spon, 
12 Cortlandt street, New York, we believe 
to be a good one. Price, $1.50. We do not 
know of any book that treats on shaft gov- 
ernors. 


(98) H. D. T., Rochester, N. Y., asks: 
What will be the absolute steam pressure 
per squareinchina 2x2}inchcylinder? A.— 
The absolute pressure of steam is its press- 
ure reckoned from vacuum; it is the 
pressure as shown by an, ordinary steam 
| gauge, plus the pressure of the atmosphere; 
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the latter is usually reckoned at 14.7 pounds 
per square inch, hence to compute the abso- 
jute pressure in your cylinder, add 14.7 
pounds to pressure indicated by the steam 
gauge. 

(99) F. S., Kansas City, Kan., writes: 
Please inform me through your columns of 
a good work on locomotive valve motion, 
also the publisher’s name. A.—Practical 
Application of the Slide Valve and Link 
Motion, by W. 8. Auchincloss, C. E., pub- 
lished by D. Van Nostrand Company, 23 
Murray and 27 Warren streets, New York, 
is considered a standard work. You will 
also find the subject thoroughly discussed in 
the articles on Modern Locomotive Con- 
struction, recently completed in our columns. 


100) J. C., Philadelphia, Pa., writes: 
Kindly compute the horse power from the 
inclosed card. I am _ studying indicator 
practice by F. F. Hemenway, and I would 
like to see if I understand it correctly. I 
make the horse-power 252. Cylinder is 248 
inches diameter; stroke, 36 inches; 84 revo- 
lutions per minute; spring, 40. A—We 
find the mean effective pressure to be 35 
pounds per square inch of piston, from 
which we get 254 horse-power, fraction neg- 
lected. You undoubtedly understand the 
book as far as you have studied it. 


(101) J. H. P., Baltimore, Md., writes: 
Please inform me what kind of varnish I cau 
use on mechanical drawings; the same must 
be white, transparent, dry quickly and 
hard, and have a glaze. I have tried, but 
cannot find anything to answer the purpose. 
There is a varnish used in locomotive shops, 
but it seems to be kept there. A.—The 
varnish used in many locometive and other 
shops is simply white shellac dissolved in al- 
cohol. It requires a little experience to mix 
these to the proper consistency, but this you 
will soon acquire. 


(102) J. H. S., Detroit, Mich., writes: 
Please inform me through your paper the 
best way to find the horse-power of a steam 
engine. A.—See answer to Question 55 in 
our issue of February 11, current volume. 
2. What is the best kind ofa lathe tool for 
turning paper? A.—We have had no ex- 
perience in this line of work. It seems to 
us that a few experiments will indicate the 
best kind of tool to adopt, but perhaps some 
of our readers who have bad experience in 
turning paper will enlighten us. 


(108) A. F., Bridgeport, Conn, writes: 
Being a little in doubt as to the power of 
two engines, I refer to you the following : 
We wish to make a change and replace in 
our boat a 12x12 simple condensing engine 
cutting off at 6 inches, by a fore and aft 
compound engine; high-pressure cylinder, 
9 inches diameter; low-pressure cylinder, 18 
inches diameter; both 9 incbes stroke, and 
cutting off atthe same point. Steam press 
ure in both engines is 100 pounds, and in 
both cases the ordinary slide valve is used. 
A.—From the meager data given we should 
estimate these engines to be equal in horse- 
power. 


(104) G.S.G., Westminster, Mass., writes: 
Kindly give me through your columns di 
rections for making a reliable cement for 
leather belts. A.—Take equal parts of com 
mon glue and isinglass, put them in a 
glue-pot with just enough water to cov- 
er them. Let them soak eight or ten 
hours, then apply heat till the mixture be- 
gins to boil. Add tannin till the mixture 
presents a ropy appearance. 2. What isthe 
mixture of lead, sulphur, etc., that will 
swell in cooling ? It is to be used for fasten 
ing bolts in steam-engine foundations. A. 
-——Lead, 9; antimony, 2; bismuth, 1. 


(105) H. C. W., Huntingdon, Pa., writes: 
I would like to study mechanical drawing, 
and want to follow such a course of study 
and practice as will enable me to do loco- 
motive work. I would like you to advise 
me what works to take up, and also what 
or how many instruments will be necessary. 
A.—We believe that you cannot do better 
than to follow the instructions given in 
articles on Practical Drawing, recently com- 
pleted in our columns. In these you will 
find illustrations and descriptions of in- 
struments required. If in connection with 


this, you study the articles treating on 
Modern Locomotive Construction, which 
have also appeared in our columns, you 


Will obtain the desired practice. 


106) F. R. B., Owosso, Mich., writes: We 
havea system of heating, but it does not 
work well, Pipes are overhead at a height 
of 3 feet above the water level in the boiler. 
fhe drip-pipe for returning the drip to the 
boiler enters at about 6inches from the bot- 
tom of the boiler, and is provided with a 
check valve; but the drip will not enter the 
boiler. All pipes are 1 inch in diameter. 
Please state the difticulty. A.—Your data 
is not complete enough for an opinion. But 
it is evident that there is nota head suflicient 
to overcome the friction in the pipes and the 
pressure in the boiler. The friction may be 
‘xcessive on account of having too many 
bends or elbows in the pipes, and a return 


(107) J. M. H., Montclair, N. J., writes: I 
wish to procure a book or sheet, containing 
conventional sectional signs for draftsmen 
Ido not mean the ordinary typographical 
signs; what I wish to ascertain is the method 
of correctly representing different materials, 
such as wood, stone, natural rock, steel, 
iron, etc., in section. A friend bas told me 
that these were published some time ago in 
your paper. A.—Sce our issue of April 9, 
1887. Although the system given in this is 
sue is a good one, it must be understood 
that draftsmen have not agreed on a stand- 
ard; many have a system of their own. 
The consequence is that, no matter how cor- 
rectly the sectioning may be done, confusion 
will ensue, unless you write plainly on the 
drawing what kind of material each section 
represents. 


(108) D. R., Pueblo, Col., writes: I wish 
to convey water from a ditch through a pipe 
260 feet long, with a fall of 24 feet. I would 
like to know what is the smallest size of 
pipe that I can use and have a supply of 
three gallons per minute. A.—We should 
not use a pipe Jess than 4 inch inside diam- 
eter. This will give you a greater supply 
than you require, provided the pipe is 
smooth and without elbows or bends. 2. 
Please give me a rule for calculating the 
flow of water through a pipe of given length 
and fall. .A.—The flow will depend on the 
diameter of the pipe, if this is known, and 
the length and head are given, then find the 
velocity of flow, and multiply the velocity 
by the area of the pipe as explained in our 
answer to Question 21 in our issue of Janu 
ary 14, current volume. 


(109) A. W., Milwaukee, Wis., writes: 
Kindly inform me aS to what is generally 
used for packing for cylindcr heads and 
valve stems in gasengine? A.—That de- 
pends on the design of engine ; insome con- 
structions no paeking will be required ; in 
others, the packing is similar to, and varies 
in kind as much as that used in ordinary 
steam engines. 2. I want to make a gov- 
ernor for a gas engine; the bore of cylinder 
is 5inches; number of revolutions 200 per 
minute ; work of governor is very light; can 
you give me some data asa guide? Is 
there apy book published treating on the 
construction of gas engines? If so, please 
give me the name. A.—‘ The Gas Engine,” 
by Dugald Clerk, published by John Wiley 
& Sons, 53 East Tenth street, New York. 
This book also treats on the typeof governors 
used on gas engines, and may furnish you 
the data you seek. 


(110) H. W. J., New Britain, Conn., writes: 
Please answer the following through your 
columns: We have in our shop a boiler 15 
feet long, 5 feet diameter, with 66 three- 
inch tubes. The boiler is rated at 78 borse 
power. Is that not too high ? Please inform 
me how to compute the heating surface of a 
boiler. Is the water or fire surface of the 
shell used? In a recent answer you stated 
that 15 square feet was allowed for one 
horse-power. How many horse power would 
this boiler have at that rate? And how 
many square feet of heating surface should 
it have at that rating for 70 horse-power ? 
A.—In computing the heating surface of a 
boiler all the surfaces of the shell and 
tubes which transmit heat to the water are 
considered as heating surface. Thus we 
shall assume that two thirds of the shell is 


heating surface. The eircumference of 5 
feet is 1.57 feet; two-thirds of this is 
ae 

atx ~ = 10,86 feet; multiplying this by 


the length of the boiler we have 10.36 « 15 
= 155.4 square feet of heating surface in the 
shell; to this we should add the heating sur. 
face of the heads, which is found by sub- 
tracling from those portions of the heads 
Which transmit heat to the water, the sur- 
face cut out for the tubes; say that this 
amounts to 20 square feet. The circumfer- 
ence of one tube is .785 foot, multiplying 
this by the length we have .78 x 15 = 
11.775 square feet of heating surface in one 
tube, anu in 66 tubes we have 11.775 & 66 = 
777.15 square feet. Now the total heating 
surface will be 105.4 + 20 + 777.15 = 
952.55 square feet. Allowing 15 square feet 
: ; 952.55 re 
per horse-power we have - = 68.5 
v0 

horse-power. At this rate 70 « 15 1,050 
square feet will be required for a 70 horse- 
power boiler. It should be remembered 
that the term horse-power is a very vague 
term. Much depends on the kind of engine 
to which steam is supplied; in some cases it 
may appear that the boiler furnishes steam 
fora greater horse. power, and consequently 
would be rated higher, and in other cascs it 
appears to furnish steam for a smaller horse- 
power, and would be rated much lower. If 
a boiler is tested and a statement of its 
horse power desired, without regard to 
whether it is to supply its steam to drive an 
engine or other purposes, then it is agreed 
among the majority of experts of the 


(111) J. H. M., Lancaster, Pa., writes: I 
have set a boiler for heating purposes. Its 
shell is 4 feet 9} inches high, diameter 37 
inches, center flue or magazine 19 inches 
diameter. The boiler has forty two 2-inch 
flues leading the gases upwards; and thirty- 
three 2 inch flues leading the gases down. 
ward; the latter flues form the extreme out- 
side circular row. The fire-box is 22 inches 
high, 27 inches diameter. The boiler con- 
sumes about 3,600 pounds of coal per month. 
[have a 24 inch pipe witha T reduced to 
2 inches for feed mains piped to about 450 
feet of radiating surface, which gives very 
indifferent results. The smoke pipe is 12 
inches in diameter, and connected to a 12x12 
inch flue. Could I gain anything by remov 
ing the magazine and covering the top open- 
ing witha close fitting lid, soas tostop the 
heat from leaving the fire-box by the central 
flue, and compel the gases to escape through 
the flues? It appears to me that the boiler 
is fully large for this radiating surface, 
which we propose toincrease to about double 
or nearly so. At present it makes steam 
very slowly with too great a coal consump- 
tion. The fire is kept in good condition with 
a water line of 40 inches from bottom of 
boiler shell. I want to get out this boiler 
all that isin it, but I must confess that it 
appears to be a failureso far. The building 
is well piped. Could you not suggest some 
remedy, or give some reason of its failure ? 
A,—It is difficult to locate the trouble with 
out making an examination of the whole ar- 
rangement. The change you propose to 
make in the boiler will not be an improve- 
ment, and will not give any better results ; 
in fact, your sketch indicates a good boiler, 
and we do not see where you can improve 
it Our opinion is that the indifferent re 
sults of which you complain are due to badly 
constructed radiators, or faulty arrange- 
ment; and the slow steaming of the boiler is 
due to an insufficient draught, which may be 
caused by a faulty construction of chimney, 
or the arrangement of flues leading into it. 
Then again the building may be much ex- 
posed, and have many windows, which if 
taken into consideration may give a better 
appearance to the results. 


(112) C. H. G., East Boston, Mass., writes: 
I am about to build a small boat engine 34x 
54 inches; steam supply pipe, 1 inch; ex- 
haust pipe, 1} inch; travel of valve, 14§; 
exhaust port, } inch wide; bridges, + inch 
wide; steam pressure, 150 pounds. What I 
should like to know is the length and width 
of the steam ports, outside and inside lap. 
If you should state ;4, inch lap, [ suppose you 
mean the amount of overlap when the valve 
stands in a central position. Ido not under- 
stand these terms as engineers do, and I wish 
you would put them in plain Janguage. A.— 
Assume the valve to be placed in its central 
position, then the distance which either edge 
of the valve overlaps the outside edges of the 
steam port is called outside lap, steam lap, 
or simply Jap of the valve; the distance by 
which the valve extends beyond the exhaust 
edge, or the inner edge of the steam port, is 
called the inside lap or exhaust lap. Valves 
are sometimes so made that the steam is ad- 
mitted by the inside and exhausted by the 
outside edges. Hence the term inside and 
outside lap are somewhat ambiguous. The 
terms steam lap and exhaust lap avoid this 
ambiguity and are to be preferred. The ex 
haust lap is always much smaller than the 
steam lap. It is frequently absent, and fre 
quently the exhaust edge of the valve does 
not reach the exhaust edge of the port. In 
that case the amount that the valve lacks in 
covering the steam port is called inside 
clearance, and sometimes it is called nega- 
tive inside or exhaust lap. The measure- 
ment for both steam and exhaust lap is made 
for one end of the valve only. If a valve is 
said to have inch lap, the meaning is that 
it has that much at each end. It seems to 
us that a study of the book treating on 
slide valve gears, by F. A. Halsey, and pub- 
lished by D. Van Nostrand Company, New 
York, will be of great aid to you; it is plain- 
ly written and you will have no difficulty in 
understanding it. We should make the 
steam ports, in the engine to which you re 
fer, two inches long and & inch wide, and 
give the valve % inch outside lap, and only 
sufficient inside or exhaust lap to make sure 
that steam ports are covered when the valve 
is in its central position. 2. In looking over 
some back numbers for information I find in 
your issue of January 1, 1891, Question 11, 
a compound engine with high-pressure cy]l- 
inder 23 inches diameter; low-pressure cyl 
inder, 54 inches diameter; stroke of both 
cylinders, 4 inches. Why is the stroke 
made so short ? A.—This stroke is not any 
shorter than is usually adopted for marine 
engines of this size, It is of importance to 
keep the center of gravity of a marine engine 
as low as possible, and therefore the stroke 
is frequently less as would be adopted for 


other classes of engines. 3. In your issue of 





United States to consider 80 pounds of water 
per hour evaporated, at 70 pounds pressure, 
from 100 degrees as a horse-power, or 344 
pounds of water per ‘hour evaporated, from 





pipe too small in diameter. 


and at 212 degrees. 





October 29, 1891, Question 474, you describe 
ja yacht engine with cylinder 38x54, running 
jut the rate of 340 turns per minute; boiler 
' pressure, 150 pounds. How many horse- 
power will she develop? A.—We should 
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Note the cat on page 20. 
Shafting Straighteners. J. H.Wells, Tampa, Fla. 
Forming Lathes, Mer. Mach. Tool Co., Meriden,Ct. 
Ideal Drawing Stands. M. C. Hammett, Troy,N.Y. 
A. D. Pentz, Consulting. Tools, Elizabeth, N. J. 
See Gage advertisement below. 

‘*Bradley’s Power Hammers, the best in the 
world.’ 20 sizes. Bradley & Co., Syracuse, N. Y. 
Gage Tool Co.'s Self Setting Plane does more and 
better work in less time. On trial. Vineland, N. J. 
“The Bulldozer.” a new departure ; forging by 
pressure. M’f’d by Williams,White & Co.,Moline,III. 
Pattern and Brand Letters. <A variety of sizes 
and styles. Heber Wells, 8 Spruce St., New York. 

Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 
Selden Packing for stuffing box, with or withou 
rubber core. Randolph Brandt,38 Cortlandt St.,N.Y. 
S. A. Smith, 23 South Canal Street, Chicago, Il, 
agent for Holbrook’s Raw Hide Blanks for Gears. 
Save small iron from foundry refuse. It pays 
Use the Woodruff Pat. Separating Machine, Audu 
bon Machine Works, New Haven, Conn. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 
Split Pulleys at low prices, and of same str. ngth 
and appearance as Whole Pulleys Yocum & Son's 
Shafting Works, Drinker St., Philadelphia, Pa. 

S W. Card & Co., Mansfield, Mass., make every- 
thing in the line of Taps and Dies. S. A. Smith, 23 
S. Canal St., Chicago, Western Agent. 


Most sensitive and durable Damper Regulator 
made; works within one pound. Send for circular. 
T. Kieley, 11 W. Thirteenth Street, New York. 


For the Latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son St., Chicago, Hl. 
25° f ‘Only Drill Press built on 
‘Ko-rekt ’ principles, 
Even if they come from Jersey.” 
Gould & Eberhardt, New Ark, N. J. 


Complete treatise on Screws and Screw-making, 
with clear and concise explanation of the methods; 
95 illustrations. Price, $1.25 postpaid. E. & F. N 
Spon, 12 Cortlandt St., N. Y 


Patent Soliciting of High Class. 
D. Walter Brown, Counsel in Patent Cases. 
31 Nassau street, New York. 
Send for Brief History of Patent Legislation. 


De Lamater Screw Propeller Wheel, made only by 
The Samuel L. Moore & Sons Co., Elizabethport, N. 
J., who have purchased from C. H. De Lamater & 
Co., New York, all their patterns, books of record 
gauges, ete. Location and equipment well adapted 
for Heavy Steamship Repairs. 


‘Binders’ for the AMERICAN MACHINIST. Two 
styles—the “* Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
‘New Handy,” mailed at 50c. each. The former 
bas stiff board covers, while the latter has flexible 
covers with full page opening flat. Either wiil hold 
the entire 52 issues of any volume. American Ma 
chinist Publishing Co., 96 Fulton St., New York. 
“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram, a!so the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York. 
- 0 a 


Some Peculiar Indicator Diagrams. 


By Pror. DEVoLsoN Woop. 

In my lectures upon the indicator at the 
institute, I give certain modifications of the 
diagram which do not ordinarily occur in 
practice, although all may be produced by 
The working out and 
interpreting of these diagrams may be con- 
sidered a kind of test of the knowledge of 
the student, and of his appreciation of the 
facts actually occurring in regard to the dis- 
tribution of steam. I will here give a few of 
these exercises : 


the actual engine. 


“ b 
| 
4 Fig. 1. 


Let Fig. 1 be a typical diagram under 
normal conditions. Some of these lines de- 
pend, for their form, upon the speed of the 
engine, 

Let the engine move very slow, then will 
the steam line a4 and expansion line / ¢ be 
the same as in Fig. 1. Ate, Fig. 2, the re- 
lease takes place, and as the steam escapes 
before the piston advances, the exhaust line 
ed of Fig. 1 becomes vertical in Fig. 2, fall- 
ing to the back pressure line ate. The pis- 
ton then moves on tod, the exhaust being 
open; thence back to 7, when it closes, after 
which the compression fg will be the same 





estimate it to be seven horse power. 


as before. But when the feed opens at g 
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the admission line becomes vertical, rising 
to hk, instead of being inclined as g a in 
Fig. 1. 

Let the same engine now be forced torun 
backward. 
from Fig. 2 


The curve may be constructed 
by passing around left-handed. 
In the same end of the cylinder steam will 


h b 
any guacmames oe “ 
Fig. 2. 
if is 
e 

‘if ‘ os 

a h e b 
, Fig. 3. 
g i 
¢ 
i sl d 


be admitted at », Fig. 3, the valve opening 
more and more, and then beginning to 
close, but when the piston has reached the 
end of the stroke at a the valve will not have 
entirely closed, but it will close at h on the 
return stroke, and the steam in that end of 





 — a 
\ y \ Fig. 4. 
‘ i 
7\ be 
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/ —d 
g 
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the cylinder will expand toy. If theclear 
ance line be located the conventional expan- 
sion curve may beconstructed. At yg the re 
lease opens, and the release line gf falls ver- 
tically if the engine barely ‘‘creeps.” The 
exhaust remains open until the piston has 


Vig. 7. 
—d 
in 
[ oa b 
| Fig. 8. 
a| / es 
\I c 
\ f \ 
e a | 
c 
\ 
ie. 
y ' (oe ai | 
| 
yi | 
4 
a 
rig. 9. 





reached the end of the stroked, and returned | 
toc, where it closes; andthe little steam re- 
maining in the cylinder is compressed to 7, 
In Fig. 2 steam was cut off at 4, but now} 
the valve begins to open and the steam line 
i b rises vertically. 


| the return stroke. 


Fig. 4 represents the same engine running 
with some speed. 

Next let the feed-pipe be attached to the 
exhaust nozzle, and the exhaust be at the 
feed-pipe. 

The valve for this case must be a piston, 
or by some means be held on the seat, as 
the action of the steam would tend to lift 
it from the seat. 

Fig.5 is the diagram if the engine run right- 
handed, the engine running very slow; the 


in Fig. 2, and the converse. The steam line 
ab, Fig. 2, will be a back-pressure line a 4, 
Fig. 5. At > the exhaust will be closed, and 
the steam in that end of the cylinder will be 
expanded as 
represented by 
bh e¢ in both 
Figs. 1 and 5. 
At c, before 
the end of the 
stroke, the ex- 


haust in Fig. 
1 opens and 
becomes the 


feed in Fig. 5, 
and the line ¢ 
e rises. verti- 
cally—or very 
nearly so—if 
the engine 
runs sufflicient- 
ly slow. The 
full pressure 
of steam is 
realized from 
e to d, Fig. 5, 
and from a to 
f, correspond- 
ing to the same 
letters in Fig. 
1. At f, Fig. 
1, exhaust 
closes, so that 
in Fig. 5 feed 
closes and com- 
pression takes 
place from 7 to 
g, Where feed 
port in Fig. 1 
opens, and in 
Fig. 5 exhaust 
epens and the 
pressure drops 
from yg to h, 
and the piston 
goes to a with 
exhaust open. 
In this case 
the engine is 
Jorced to turn 
backwards. 
Next let the 
feed be at the 
exhaust, and 
exhaust at the 
feed as above, 
and the engine 
turn  left- 
handed. 

In Fig. 2 the 
exhaust is 
closed at f, and 
for the reverse 
motion will 
just be open as 
in Fig. 6 and 
remain open to 
d and back to c, where it will close and com- 
pression take place from ¢ to }, where cut- 
off takes place in Fig. 2 and release in Fig. 





| 6, the pressure falling from } to &, thence 
| to a, back to g; thence expansion to m, from 


which the pressure rises to the initial at /. 
This case has actually taken place. 

All the above examples are for a certain | 
setting of the valve. 

Next, suppose that the valve is so made 
and set that the release is negative, that is, 
does not open until after the beginning of 
If there be no leakage or 
other cause for loss of pressure, the compres- 
sion line dc, Fig. 7, will follow back on the 
expansion line until the release takes place, 
as at c, when the pressure will fall. A case 
of this kind was brought to me recently by 
one of our graduates to be interpreted, as 


feed in Fig. 5 will correspond to the exhaust | 





THE FREE INTERNAL TRAIN. 


he thought the engine did not run properly. 
|In his case, however, for a certain cut-off 
| the release did not take place until the pis- 
'ton had traveled back about half the ex- 
| pansion line, and the pressure remained 
nearly constant from that point to near the 
end of the stroke, 
Next, if the lead be negative and the engine 
| runs very slow, the card will be as shown in 


Fig. 8. 
Another novel case would be that in 
which steam follows the piston at full 


pressure, and release not take place until 
| some point in the back stroke. This is 
/shown in Fig. 9. The full pressure is along 
the line a d, and on the return stroke com- 








Fig. 6. 











pression takes place along the line dc, and 
if release takes place at ¢ the pressure falls 
to é. 

——_ +4 —___—_- 


The Free Internal Train. 
By GEORGE B. GRANT. 


There is a combination of gearing that 
possesses an interesting property that I be- 
lieve has not been published, and which may 
have practical value as well as theoretical 
interest. I will call it a ‘‘free internal 
train.” 

Any four gears, Fig. 1, when so arranged 
that the opposite gears do not engage, will 
form a complete but loose train, rolling to- 
gether perfectly if their centers are kept 
from separating. Itis called a quadrilateral 





train, from the figure formed by the four 
lines of centers. This being true of any 
four gears is true when one of them isa 
rack, or an internal gear, as in Fig. 2. 

If now we fit a fourth gear Z, Fig. 3, to t! 
loose train A B C D, we get a fixed tra 
that is in reality a combination of three loo 
trains. All four gears will revolve freely, 
within the internal gear, maintaining thei: 
original relative positions without the 
agency of shafts or links. We can con 
bine several trains in one, as in Fig. 4. 

For that particular case of the loose ji 
ternal train of Fig. 2,when the quadrilater 
becomes a parallelogram, we have the sing 
lar train of Fig. 5—the ‘‘free internal train. » 
The sum of the diameters of the three pi 
ions is equal to the diameter of the interna 
gear. The three pinions can be rolled abo 
within the internal gear, but cannot be se} 
arated, being both fixed and loose. The m 
tion is practically limited to the contact o| 
A with @, but theoretically will make 
complete revolution, as indicated by the do 
ted pitch lines A’ and B’. 

This train will form a new “parallel m 
tion,” or mechanical element, by which 
straight line is produced without resort to 
previously formed straight guide, for if, i: 
in Fig. 6, the gears B and D are equal, thie 
parallelogram becomes equilateral, and th 
intermediate gear A will move bodily in a 
straight line. 

White’s parallel motion, Fig. 7, is the 
only other one known to me by which a 
straight line is produced directly by th« 
movement of gears, and that has the defect 
that it isloose and requires a link Z to keep 
the gear in its place. If the gears A and /} 
should be added, a free internal train would 
be formed, and another true parallel motior 
would be derived from gears alone. 

—- 
School of Marine Engineering. 








There has been established at Cornell 
University a school of Marine Engineering 
and Naval Architecture, the first school of 
its kind in this country. Professor Thurs 
ton, as director of Sibley College, will be 
at the head of this department; those im 
mediately in charge being: Mr. William F. 
Durand, Ph.D., principal of the school and 
Associate Professor of Marine Engineering, 
and George Robert McDermott, Assistant 
Professor of Naval Architecture. Both these 
gentlemen have, we understand, not only 
been educated in the line of their proposed 
work, but have been engaged in the actual 
work at shipyards, where they have gained 
the practical experience, without which, of 
course, no one can class himself as a marine 
engineer. The growth of shipbuilding in 
this country has made it difficult for ship 
builders to obtain men acquainted with the 
work or sufficiently acquainted with the 
principles involved in it to enable them 
readily to take hold of it, and it is the de- 
mand for such men that this school is de- 
signed to supply. It is not claimed that 
everything pertaining to the art of ship- 
building can be learned in any school, or 
that considerable experience will not be re 
quired after graduation to perfect graduates 
as engineers, but it is designed to do all for 
students that can be done short of practical 
experience—to give them a thorough ac 
quaintance with the underlying principles 
of the subject, and to help to acquire with 
the least possible waste of time and effort 
that which could otherwise be learned only 
at a disadvantage. Full particulars regard- 
ing this can be-had by applying to Pro- 
fessor R. H. Thurston, Ithaca, N. Y, 














A plant for electric lighting is to be established 
at Ukiah, Cal. 


The Penn Hardware Co., of Reading, Pa., have 
just erected a new brass foundry, 40x120 feet. 

The Titusville (Fla.) Electric Light Company is 
reported as erecting a new electric light plant. 

The El Paso (Texas) Water Co. is reported as to 
erect’a new pumping station at its water-works. 
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New machinery will be placed in the Sanford 
1) Iee and Cold Storage Company’s plant. 
Vhittemore & Maxon’s new machine shop at 
Bay City, Mich., is nearly ready for occupancy. 

he organization of a $25,000 stock company, to 
establish a stove foundry, is projected at Ashland, 
Ky 

e new furnace of the North Carolina Steel and 

Iron Co., at Greensboro, N. C., is nearing comple- 
My Albert J. Kelting has opened a general job- 
« machine shop at No. 459 Carroll street, Brook- 
gn. N. & 

cording to report the sum of $3,000 has been 
| for the purchase of a fire protection for Car- 

rry, Mass. 

is reported that a contract has been signed for 
rection of a wire-mill at the copper mines in 

rietta, Tex. 

H. McDougal, of Carberry, Manitoba, is get- 

ting ready to build a planing-mill, and equip it with 
atest machinery. 


t} 


He 


Gc. W. Prentiss & Co., of Holyoke, Mass., have 
just added a department for the manufacture of 
vh-grade cast-steel wire. 
It is reported that the municipality of North Cy- 
ess are agitating the establishment of an oatmeal 
in Carberry, Manitoba. 


I 


It is stated that a three-story cotton-mill, 150x890, 
be built at Jewett City, Conn. It is to have 
) looms and £00 operatives. 


ce 


It is said that Pennsylvania and Toledo capitalists 
\l establish works at Toledo, O., for the manu- 
cture of railroad supplies. 


dor 


H. Cole, of Parkersburg, W. Va., is talking of 
removing his iron foundry, machine shop and 
boiler works to Bridgeport, Ala. 


orge A. Reed, of North Andover, is to estab- 
ish a brass foundry at Gloucester, Mass., and will 
erect a building 36x36 feet at once. 


(ie 


The Adams Hardware Company, capital, $50,000, 
has been incorporated, at Jacksonviile, Fle., by M. 
Rk. Bacon, T. J. Adams and others. 

The plant of the Somersworth Machine Co., of 
Dover, Mass., has been enlarged and improved, 
and 250 men will soon be employed. 

lhe Citizens’ Electric Light & Power Co , Baton 
Rouge, La., will improve, it is said, and put new 
machinery in its electric light plant. 

Work will socn commence on the erection of a 
new foundry, 100x380 feet, for the Schenectady 


Locomotive Works, of Schenectady, N. Y. 


The Richmond & Manchester Street Railway Co., 
Manchester, Va., will add three 150 horse power 
engines and dynamos each to its electric-power 
plant. 

The commissioners of Colorado County, Texas, 
have in view the building of a $25,000 bridge over 
the Colorado River between Eagle Lake and Vox 
Populi. 

The Hoppes Mfg. Co, of Springfield, O., makers 
of the ‘“‘Hoppes’’ Live Steam Feed-water Purifiers, 
have commenced the erection of new shops in 
Springfield. 

The Great Northern will build car and machine 
shops at Spokane, Washington, and it is stated tnat 
the Northern Pacific has also decided to build re- 
pair shops at that point. 

H. 8. Pattison,S C. Reileyand J, S. Ducker have 
incorporated at Newport, Ky., the Pierce Manufac- 
turing Co., to manufacture patent labor-saving de- 
vices; capital stock, $100,000. 

The Manufacturing Construction Co., at Knox- 
ville, Tenn., has applied for incorporation, with a 
capital stock of $250,000, for the construction of 
bridges and structural work of all kinds. 

‘he Poland Paper Co., of Mechanic Falls, Me., 
hasan architect at work on the plans of its new 
paper-mills. The new mill will add seven tons per 
lay to the productive capacity of its plant. 

rhe Philadelphia Engineering Works, manufact- 

ers of Corliss steam engines at Philadelphia, have 
opened a branch office in the Pho nix Building, 
Chicago. Itis in charge of Mr. Lindsay, one of the 
firn 

The Fitchburg (Mass.) Steam Engine Company 
pects to occupy its new shop, March 1. The 
ers are set, the engine is ready to put in opera- 
and the shafting, belts and pulleys are in 


ex 


The O’Neil Crossing Alarm Co., of Chicago, has 
n incorporated for the manufacture of railway 
sing alarms; capital stock, $500,000; incorpora- 
s, W. D. Drake, J. C. O'Neil, J. Carroll, and W. 

P. Johnson, 


be 


Arthur Stern and others, of Cincinnati, O., are 
ivestigating with a view of purchasing the Walton 
\rchitectural Iron Works property at Covington, 
Ky., and equipping same for the manufacture of 
ichine tools. 


Owing to increase of business and consequent 
essity for more room, Mr. Daniel Ashworth, 
Mechanical and Consulting Engineer, of Pitts- 
burgh, Pa., has moved his offices to 108 Fourth 
enue, that city. 


lhe Pittsburgh Car Wheel Company, of Pitts- 
rgh, has made application for a charter of incor- 
ration, The incorporators are C, L. Magee, Jas. 
). Cailery, P. H. Griffin, Geo. L. McFarland and 
-obert J. Mercur 


The Maryland Steel Co., at Baltimore, Md., has 





lecided to erect a large open-bearth furnace plant : 


and plate and shape-miils, for turning out all varie- | 
ties of material required for the construction of | 
ships, bridges and buildings. 

A bill has been introduced in and passed the leg- 
islature authorizing Warren County to borrow 
$12,000 for the construction of a bridge over one 
or each branch of tha Shenandoah River at River- 
ton, Va. For particulars address County Clerk. 

A new and very neat form of calendar is that 
just issued by the Morse Twist Drill and Machine 
Company, of New Bedford, Mass. Itis in a frame of 
celluloid embellished with engravings of some of 
the leading tools made by them. The calendar is 
for 1892 and °93. 

There is water-works agitation in Palestine,Tex.; 
Hubbard City, Tex ; New Milford, Pa.; Bedford, 
Ind.; Silver Creek, N. Y.; Hattiesburg, Miss.; Rock 
Hill, S. C.; Portland, Oregon; Millheim, Pa.; Prov- 
incetown, Mass.; Ritzville, Wash.; Frostburg, 
Md.; Carthage, O.; Ilion, N. Y. 

Thomas Carlin’s Sons, Allegheny, Pa., send us 
their new and enlarged iilustrated catalogue of 
contractors’ tools and machinery brick plants, roll- 
ing-mill machinery, etc. The catalogue is a large 
one, and embraces a great variety of tools and ma- 
chines, including steam engines and boilers. 

The Concord Axle Company, Penacook (Concord), 
N. H., has issued a new and enlarged catalogue. 
The company makes axles for all kinds of wagons 
and carriages, also springs, tire benders and vari- 
ous other iron parts entering into their construc- 
tion. The business was established in 1835, 

Frasse & Co, 92 Park Row, New York, have is 
sued catalogue ‘**R” for 1892, which will be sent 
free on application. They are extensive dealers in 
fine tools and supplies, also foot-lathes, etc. The 
catalogue contains a large number of engravings 
of tools with their prices. It is a very convenient 
catalogue to have at hand. 

The Shone Hydro-Pneumatic Sewage Co., of Chi- 
cago, have purchased half a block of ground on 
Forty-fifth street in that city, and are erecting an 
extensive machine shop for the manufacture of 
their ejectors and sewage appliances, which they 
have heretofore been importing from England, 
They are supplying the World’s Fair among other 
large users. 

The Whitney Safety Firearms Co., at Florence, 
Mass., is considering the moving of its worksto 
Pennsylvania. The management has communicated 
with the McKeesport Board of Trade, and offers to 
locate in McKeesport if $150,000 worth of its stock 
is disposed of in that city and vicinity. The com 
pany manufactures hammeriess rifles, shot-guns, 
ete., and employs about 200 men. 

The Carlin Manufacturing Company. of Pitts 
burgh, has received the contract to furnish all of 
the iron work for the improvements on the shops 
of the Pittsburgh, Cincinnati, Chicago & St. Louis 
Railroad at Columbus, O. The improvements in- 
ciude additions to the paint shop, planing-mills and 
blacksmith shop. The total amount of money to 
be expended will be $50,000, largely of iron work. 

Benjamin F. Kelley & Son, of 91 Liberty street 
New York, have published a pamphlet entitled, 
“Selecting an Engineer,” in which an engineer ap- 
plying for a position to take charge of a steam 
plant proves his competency to the satisfaction of 
the superintendent at least, by highly commend- 
ing the Berryman feed water heater, for which 
Messrs. Kelley are the agents. It is a new ideain 
advertising. 

The American Steel Railway Track Company has 
filed articles of incorporation in the Camden Coun 
ty (New Jersey) Cierk’s office. The capital stock is 
$300,000. The incorporators are Charles E. Heller, 
8. D. Nye and Reynold T. White, ali of Boston, 
Mass.; Edward Dudley, of Camden, and Edward 
Greeley, of New York. The objects of the com- 
pany are to manufacture or have manufactured 
and sell material for the construction of street 
railroads under letters patent. 


Their experimental machinery for tinning the 
plates having been got into good running order, 
Norton Bros. have begun the erection at Maywood, 
Lll., of a building for use in the manufacture of tin 
plates. The storehouse and pickling department 
will occupy 85x85 feet, while the cleaning and tin- 
ning house will be 40x260 feet, affording, when fully 
equipped, an estimated capacity cf 1,200 boxes of 
tin-plates in ten hours. It is hoped to have the new 
plant at work in about 90 days. 


The Marion Steam Shovel Co., of Marion, O., is 
making extensive improvements to its plants, says 
the Manufacturers’ Record. The building of addi 
tions was commenced in December last, and in 
cluded a large and commedious office building, 
pattern shops, an addition to the machine shop, 
and an annex to the erecting department, of the di- 
mensions 150x200, three stories in height. Some of 
these buildings are already under roof. All of the 
buildings are brick. When completed the entire 
works will cover 11% acres, and will be one of the 
best arranged plants in the United States, 





Machinists’ Supplies and Lron. 


New York, March 12, 1892. 
Iron—American Pig—We quote Standard North- 
ern brands, No.1 Foundry, $16.50 to $17.50; No. 2, 
$15.25 to $16.50; Grey Forge, $14 to $14.50. Southern 
brands of good quality are obtainable at $15.75 to 
$17 for No.1 Foundry; $15 to $16 for No. 2; and 
$13.50 to $14 for Grey Forge. 
Scoteh Pig—Coltness is quoted at $21.50; and 
$20.25 for Egiington. : 
Antimony—Prices are steady, and the market is 
firmer. 
We quote Hallett’s, 1054c.; 
15c.; and L. X., 12c. to 12e. 


Cookson's, 14éc. to 





Copper—The market is unsettled. Lake copper is 
quoted at 10.60c. bid, and 10.75c. asked. Casting 
Copper is held at 10%éc. 

Lead—There is an easier feeling at 4.15c. bid and 
4 20c. asked. 

Lard Oil—The market is firm at 56c. to 57c. for 
Prime City. Western on spot is quoted at 55c. to 5é6c. 

Spelter—The market continues unsatisfactory 
and nominal at 4.55¢. to 4.60e. 

Tin—The spot market is firmer at 19.65c., with 
sales of 25 tons at that. The situation is con- 
sidered very dull. 


“e 
** Situation and Help” Advertisements only inserted 
under this head. Rate 80 cents a line for each inser- 
tion. Seven words make a line, and the address as 
desired to appear should be included. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded. 
Mech’! eng’r desires position as foreman or drafts- 
man with some m’f’g concern. N.S. H., care A. M. 
Agents in every shop to sell the best surface 
gauges, etc., forpartadyv E. G. Smith, Columbia, Pa. 
Draftsman—Tech. educated machinist wants situ- 
ation as assistant. Machimst, P.O. Box 1592, Phila. 
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Bookkeeper, practical, expd. with iron founders 
and machinists, wants work. Box 74, Am. Macu. 

Wanted—Position in a drafting room by a young 
draftsman who desires advancem’t. P.J ,Am.MAcu, 

Experienced mechanical draftsman desires a posi- 
tion in N. Y. or vicinity. Box 75, AM. MacHINist. 

Position wanted by a young man who is a first- 
class metal paitern maker; best of references. 
Box 77, AMERICAN MACHINIST. 


Wanted—Situation byan all-round machinist ac- 
ecustomed to handling men and tools to produce 
work at least possible cost. Box 78, AM. MAcH. 


Wanted—First-class foundry foreman, must be 
used to heavy engine castings. Address Box 68, 
care AMERICAN MACHINIST. 


Wanted—Two or three good men accustomed to 
fitting amd finishing large iron patterns and core 
boxes. The H. B. Smith Co., Westfield, Mass. 


Wanted—Two or three good machinists for vise 
work in machine shop. Apply or address Kenney 
& Co., Scottdale, Pa. 

Wanted—Draftsmanexp inthedesigning of mod- 
ern steam pumping mach’y. Apply stating age, 
exp. and salary expected to Ohio, Am. MACHINIST. 











A first-class designer and builder of special tools 
wants position; at present have charge of electric 
shop. Address Box 73, AMERICAN MACHINIST. 

Wanted— Position as draftsman by an appren- 
ticed mechanic, with tech. education and exp. in 
drafting-room; age, 23. W.L.S., Am. MAcHINTST. 

Wanted—Two or three Al machinists in general 
jobbing shop. Kidder Machine Co., Franklin Falls, 
N. H. 

A young carriage-smith of 20 will work a month 
for an opportunity tolearn the machinist’s trade in 
a good shop. Address Reader, AMER. MACHINIST. 

A young mar (25) wants position as ass’t engineer; 
has N. Y. license; good lathe hand and draftsman. 
S. W., AMERICAN MACHINIST. 

Wanted—Position by mech. draftsman with large 
exp. in constructing hoisting mach’y for electric, 
hydraulic, steam and hand power; used to making 
calculations and estimates. Time, Am. MACHINIST. 

Wanted—An A1 experienced energetic foreman, 
to take charge of building Corliss engines and heavy 
transmission machinery; give experience and full 
refs., andaddress Box 67, care AMER. MACHINIST. 

Wanted— First-class foreman, competent to fill 
position of assistant superintendent, must under- 
stand manufacture of Corliss and high speed en- 
gines. Address Engine, care AM. MACHINIST. 

Wanted—25 first-class machinists accustomed to 
Corliss and automatic engine work; steady work 
and good wages tothe right men. Apply to Sioux 
City Engine Works, Sioux City, Iowa. 


Wanted—One good first-class pattern maker to 
work on general patterns; good wages and steady 
work to a suitable man. Address Pattern, care 
AMERICAN MACHINIST. 


Wanted-—-Immediately, general foreman for ma- 
chine shop; eighty men; medium and heavy work; 
must bea hustler. Address with references and 
full particulars. Hustle, care Am. MACHINIST. 


Wanted—By an experienced mechanic, 38 years 
of age, a position as superintendent with some en- 
ergetic concern in the manufacture of machinery, 


ete.; particulars given on application. Box 66, 
AMERICAN MACHINIST. 
Wanted—First-class machinery salesman _ for 


Chicago and vicinity; must be well up in machine 
tools; a good placefor the right party with one of 
the largest manufacturers in the U. S, Address 
**Masheen,”’ care AMERICAN MACHINIST. 


A mechanical engineer in good position now, 
well experienced in marine work, steam and hy- 
draulie engineering,6 years shop and 10 years office 
experience,wants position as assistant superintend- 
ent or manager in or near New York. First-class 
references, Address Box 76, AMERICAN MACHINIST. 
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:} BRADLEY & COMPANY, 
JA SYRACUSE, N. Y. 


BreancHes In NEW YORK and BOSTON. 





Ba es Ber a a ae er, 
By P. S. DINGEY. 
376 Illustrations. 12mo, cloth, $2, 


JOHN WILEY & SONS, 


NEW YORK. 


HOW TO RUN ENGINES AND BOILERS. 


Practical Instruction for Engineers 
and Steam Users, 
By EGBERT POMEROY WATSON, 
Editor and Proprietor of ‘‘ THE ENGINEER,”’ Now York City, 
81.50 by Mail. 


Author of “ Modern Practice of American Machinists and 
Engineers,” * Manual of the Hand Lathe” ete , ete. 


150 Nassau Street, Now York. 


BOSTON GEAR WORKS, 


85 Hartford St., Boston, Mass. 
HEADQUARTERS FOR GEARS. 








Book on Gears, - - - $1.50. 
INDEX PLATES. 
JOB GEAR CUTTING OF ALL KINDS. 


Spur, Bevel, Spiral, Ratchet, Worm, Rack, Elliptic, ete. Very 


small or large. Send for Catalogue. 


LIVE DRAFTSMEN 


Send stamp for Catalogue of best time and labor- 
saving specialties. B. E. SAWYER, Athol, Mass. 








TEES.FYBES 


SMOOTH 
JohnS.Leng’s Son & Co. New York. 


BRASS AND BRONZE CASTINGS 
A SPECIALTY. 


By a molder of 50 years experience, Castings guaranteed 
true to pattern. Get my prices. 
GEORGE HIRSCH, 4 1-2 Plain St., Albany, N. ¥ 


POPULAR AND INSTRUCTIVE BOOKS 


FOR ENGINEERS AND FIREMEN, 
By STEPHEN ROPER, Engineer. 


Embracing all branches of Steam Engineering. They are 
the only books of the kind ever published in this country, 
and are so plain that any engineer or fireman can easily 
understand them. 

Descriptive Catalogue Mailed Free. 
EDWARD MEEKS, Publisher, 
No. 1012 Walnut St., PHILADELPHIA, PA, 


IN ENCLAND. 


Americans or others desirous of having high 
class machinery or tools manufactured in England 
are invited to communicate with 

th et] 
L’T’D. 


GRENFELL & ACCLES, 


HOLFORD ENGINEERING WORKS. 
Perry Barr, Birmingham, England. 


G. & A.’s extensive works are fitted throughout 
with the latest and best types of American ma- 
chines and tools, and are conducted upon the 
American system, under the superintendence of 
American Engineers (formerly of Hartford, Conn.) 


S 




















NEW 
PATTERNS! 


i oe® 





48 MAC HAN» 


Wilmington, Del. 


. & ) 
MACHINE TOOL BUILDERS. 


NEW 
DESIGNS! 
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H. 
H. W. Johns’ 
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ASBESTOS 
SECTIONAL 
faci PIPE 
GES) = COVERINGS. 





Non-Conducting Coverings for Steam and Hot Water Pipes, Boilers, etc. 
SSTOS SPOILER CoveErniiv 

W. JOHNS MANUFACTURING COMPANY, 
Asbestos Millboard, Sheathings, Building Felts, Fire-Proof Paints, Liquid Paints, 


a 


Asbestos Roofing, Etc. 


87 MAIDEN LANE, N. Y. Jersey City 


Cricaco, PHILADELPHIA, 


Boston, Ar.ianta, Lonoon- 
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A mechanical engineer; a capable and experi- 
enced manager with good executive ability is open 
for engagement. Exp’d in modern methods of 
manufacture, in interchangeable work, and in 
handling help; a successful designer of special and 
automatic mach’y; have had exp. in designing and 
erecting factories. Al ref. Advancement, Am.MAca#. 


Wanted—Foreman for machine shop employing 
25 to 30 men; principal work hoisting engines, min- 
ing machinery and general repairing; a live man is 
wanted, one who ts used to handling men and ma- 
chinery to the best advantage. To theright mana 
permanent situation is offered; give references and 
state salary expected; correspondence strictly con- 
fidential. Address B. W. Cooper, Litchfield, Il. 





+. MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head ai 
85 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care will 
be forwarded 





Cheap 2d hd-lathes & planers. 8. M. York, Clev’d,O_ 
Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa. 
Best Portable Forge, $12. Am. Tool Wks., Clev., O. 


Wanted—Specialties to build for the Southern 
trade. Bluefield Iron Works, Bluefield, W. Va. 


Engine, special and gen. mach’y designed; ideas 
developed. A. W. Jacobi, 136 Liberty St., N. Y. 


Special machinery designed and built. C. F. 
Langston & Co., 70 N. 4th St., Philadelphia. 


Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. 0. Chase, Newark, N. J. 


Best Bolt Header in the world for $50. Address 
C. H. Baush & Sons, Holyoke, Mass. 

For Sale—Patent 465,676. High Duty Attachment 
for Steam Pumps; 100,000,000 Duty. H.D., Am.Macn. 

Mechanics send for price lists ef tools manufac- 
tured by Fred. A. Welles, Milwaukee, Wis. 


Cheap—Two H. P. Engine Blue Prints complete. 
Designed to be built on an ordinary lathe. W. A. 
Smith & Co., 227 Eddy Street, Providence, R. I. 


Manufacturers of traction engines and stump 
pulling machines send catalogue and prices to A. 
H. Frank at Pinellas, Fiorida. 


To Capitalists—Valuable patent boiler either for 
sale or form stock company; big orders ahead. 
Address Box 71, care AMERICAN MACHINIST. 

A Bargain—Four horse-power Chandler Water 
Motor; best water motor made; been used about a 
year; cost $300; will sell for $150. Angier Chemical 
Co., Boston, Mass. 

Wanted—An energetic, practical man as partner 
and manager of a new engine company; must have 
experiencein selling engines; cap’l required $30,000; 
give refs., age, etc. M. Ulrich, Florence, Mass. 


Bound volumes for 1891. We are now prepared to 
take orders. Price, $4.00 per volume; express 
charges payable by purchaser. Address AMERICAN 
MACHINIST, 96 Fulton street, New York. 


Wanted—Engineers to write for catalogue of all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent, 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa. 





Machine Tools in Stock. 


ENCINE LATHES. 


78 in. swing, 9 ft. between centers Sellers 
38 do 17 ft. bed. New Fifield 
80 do 14 do do do 
28 do 12 do do 
27 do 16 do do 
24 do 12. do do Fifield 
24 do 12 do do Fitchburg 
do 12 do o Flather 
22 do 10 do New Pattern Fifield 
22 do 12 do do do 
22 do 12. do New Blaisdell 
22 do 8 do do Flather 
22 do 10 do do do 
20 do 8 do do do 
20 do 10 do do do 
18 do 8 do do do 
18 do 10 do do do 
18 do 8 do do Blaisdell 
18 do 16 do do do 
16 do 6 do do Flather 
16 do 6 do do Blaisdell] 
15 do 6 do do Flather 
14 do 6 do do do 
14 do 6 do do Blaisdell 
12 do 6 do do do 
PLANNERS. 
42 in. wide, 42 in. high, 12 ft. long, 2 heads Gleason 
35 «do 36 do 8 do Pease 
30 do 80 do 8 do do 
30 do 30 do 8 do Whitcomb 
30 do 30 do % do Flather 
26 do 26 do 6 do do 
24 do 24 do 6 do do 
24 do 2 do 6 do Whitcomb 
22 do 22 do 5 do do 
22 do 22 do 6 do Flather 
SHAPERS. 
12. 16, 20 and 24 inch stroke Eberhardt 
lh and 24 inch stroke Hendey 
32 inch stroke with key-seating attach. Walcott 
UPRICHT DRILLS. 
20, 21, 25, 28, 30 and 36 inch swing Prentice 
20, 23, 25, 28 and 34 inch swing Blaisdell 
60 inch swing Radial Drill ausb 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON, MASS. 


SOFT GRAY TRON CASTINGS, 


From %% 02. to 1000 Ibs. Small Castings a 
Specialty. Light machinery wanted to build. 


ONTARIO IRON WORKS 


CANANDAIGUA, N. Y. 

















FOR SALE. 
NEW AND SECOND-HAND 
METAL WORKING 


MACHINERY 


Send for list of same for immediate delivery. 


WANTED TO PURCHASE FOR CASH 


SECOND-HAND 
WORKING MACHINERY. 


GEO. PLAGE MACHINE 60., 


120 Broadway, New York. 








F 

Toois, | ALL KINDS IN STOCK. 
Manufactory, SHEFFIELD, ENG. 

DRILLS, Chief Am. ie JOBN 8T., N. ¥. 

DIES, &c.] wm. Jessop & SONS, LD. 


FOR SALE. 


400 H. P. second-hand Corliss Engine for sale; 
also one 200 H. P. Brown Automatn ané 200 H. P, 
Slide Valve Engine with Throttling Governor. All 
in good order and cheap for cash. 


S. L. HOLT & BART, 


67 Sudbury Street, Boston, Mass. 

















SENSITIVE BENCH DRILL PRESS No. 4. 


This is the same as our No. 2, except it is smaller. 
Drill capacity from 0 to 8-16. 


MILLIKEN & D’AMOUR, 


151 and 153 Cedar Street, 
FINE MACHINE WORK TO ORDER. 


New York City. 





FITCHBURG 


MANUFACTURERS OF 


FITCHBURG 


AND OTHER RS 
SEND FOR 
CATALOCUE E. 





14-inch Engine Lathe. 


MACHINE WORKS, 


| THE CELEBRATED 


ENGINE LATHE 
| 


METAL-WORKING MACHINES 
FITCHBURC, 
MASS. 








WHEELER CONDENSER 






Vv Cc : 
WITH AIR & CIRCULATING PUMP 
ST 


AND ENGINEERING CO. 


92 & 94 Liberty Street, New York. 


MANUFACTURERS OF IMPROVED 


SURFACE CONDENSERS. 


ALSO SUCCESSORS TO THE 


Colwell Iron Works. 


Machinery for Sugar Plantations and Refiner- 
ies. Vacuum Pans, Double and Triple Effects, 
&c. Blowing Engines for Blast Furnaces. Iron 
‘and Brass Castings for the Trade. Heavy Ma- 
chinery a Specialty. 











THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





MAKERS OF 





©The FINEST STEEL | - 


Cuicaco. 
New York. 


rs" TOOLS, DIES, MILLING CUTTERS, &C. 





Improved Screw Cutting 
Foot and Power. 


Drill Presses, 
Saws. Machinists’ 
on trial. 





Shapers, 


Catalogue mailed on application. 


THE SEBASTIAN-MAY C€0., 


; 167 to 175 Highland Avenue, : 
MONTGOMERY & CO,, 105 Fulton St., New York, Gen'l Agents. + ~ . 


LATHES 


Band, Circular and Scroll 
Tools and Supplies. Lathes 





SIDNEY, OHIO. Aut 





SCREW 


—/ 


ea) FINE TAPS, DIES, REAMERS, ETC. 


Lightning and Green River Screw Plates. 
Tap Wrenches, Bolt Cutters, Hand and Power 


Drilling Machines, Punching Presses and other Labor 
saving Tools. SEND FOR NEW CATALOGUE. 


WILEY & RUSSELL MFG. CO., 


GREENFIELD, MASS. 





A LONC FELT WANT SUPPLIED. 


Fe a ee ee a ee a a a ee ee ee ee ee ee ee a ee a ee ee a ee? a ee a 


A Power 


TAKES THE 


blowa 





Hammer that is Controllable, 


Efficient and Durable. 





MINIMUM OF POWER AND 


GIVES THE MAXIMUM OF EFFICIENCY. 





The operator can control perfectly the 
force of the first or any succeeding 


nd stop the hammer instantly. 


FOR CATALOGUES AND PRICES ADDRESS 


ms, THE HACKNEY HAMMER CoO. 
= Johnson Street, - 


CLEVELAND, OHIO 





R. MUSHET S$ 


"naese’ STEELS, » 


How to 
STEEL.” 
the work you turn off with t 
This will make the first cost of “ Mushet’s” look 


the best results with ‘R, MUSHET’S SPECIAL 
reatly increase oe! speeds and feeds; then compare 
at done by any other known . 1. 

can 


B.M. JONES & CO., 
Sole Representatives in the United States. 

& 13 Oliver St., BOSTON, MASS. 
143 Liberty St., NEW YORK. 








STANDARD OIL CUPS. 
FOR HI 

ENGINES SPEED 
i MACHIN- 


DYNAMOS. ERY. 
A. J. WILKINSON & CO., 


184 Washington Street, 
BOSTON, MASs. 


<< 


HY 
OA 





TO LET. 


The Engine Works at Newburgh, N. Y., at 
present occupied by Wm. Wright, is offered to let 
from May Ist, 1892, 

The Property consists of 


MACHINE SHOP, FOUNDRY, BOILER, 
FORGE AND PATTERN SHOPS, 
with a full equipment of tools. 


The works are located in the heart of the 
city, and convenient to railroad and river trans- 
portation. 

For terms, apply to 


HOMER RAMSDELL, 
NEWBURGH, N. Y. 


FOR SALE OR LICENSE 


The United States Patent of a mechanical inven- 
tion, returning good profits, in England (books 
produced) List prices from £25 up to very large 
amounts, and principally large castings, with very 
little machine work below. Address S., 

The International News Co., ¢ 
Breams Buildings, Chancery Lane, 
London, England. 











FOOT and POWER LATHES 


Drill Presses, Shapers, Band, Circular 
Supplies. 


SEBASTIAN LATHE CoO. 


and Scroll Saws, Machinists’ Tools and 


Lathes on trial. Catalogues mailed on application. 


43 & 45 Central Avenue, 
CINCINNATI, O. 





ridgeport Machine Joo! Works 


[ATHE 
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NICHOLSON FILE COMPANY, 


oe R. 1. 





FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 











“BERLIN IRON BRIDGE C0, 


Office and Works: 
No. 8 Railroad Ave., East Berlin, Conn 


CHAS. M. JARVIS, Pres. and Chief Engineer. 


FRANK L. WILCOX, Treasurer. 


BURR K. FIELD, Vice-President. 


GEO. H. SAGE, Secretary. 





The above illustration shows three iron connecting bridges placed directly over each other, and designed 
and built by us for The Winchester Repeating Arms Co., at New Haven, Conn. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 





















































30 inch, 42 inch and 60 inch Pulley Lathes 


For Simultaneously Boring and Turning Pulleys, 
both straight and crowning face, Cone Pulleys, Gear 
Blanks, anda variety of other work. 


Manufactured by 


The Henley Machine Tool Works, 
RICHMOND, IND. 


Duplic te Circular mailed on application. 





JUST PUBLISHED. 
656 Pages, Flexible Morocco, Gilt Edges, Price, $3.00 


The Mechanical Engineer’s Pocket-Book, 


TABLES, FORMULAE, RULES AND DATA. 

A ogy Book of Keference for Daily Use in Engineering 
Practice, . KINNEAR CLARK, Author of “Railway 
Mac aaatea of 

Copies sent by mail or express on receipt of price. 

D. VAN NOSTRAND CO., Publishers, 
23 Murray and 27 Warren Streets. NEW YORK 











FOR SALE. 


‘One No. 2 SIMPSON PATENT GEAR 
MOULDING MACHINE. Will make 
gears of all kinds, Spur, Bevel, Mortise, 
Miter, or Worm Gears, from 20 inches 
to 15 feet diameter. Machine is prae- 
tically new, and will be sold cheap. 


STILWELL & BIERCE MFG. CO., 





These goods e - for sale by CHAS. ORURONILL & COo., 
a1 Cross St, London, England 


REDUCED PRICES OF ‘LECOUNT’ 


138 


§ STRAIGHT TAIL DOG. 
2 INCH. PRICE. No. = a. 
i" ~~ 2 60 10....244....$1. 
g3 Does os: 70 11....2 Ps 
» noo me See ae a ee 
2254... 1%... 80  18....8%.... 1.80 
sa a ee ee oe oe 
Sah 6. 3... C8 DW .:0§..:; 20 
a aie See Pees, AW? ~ BBs. tO ocr ee 
e i oe 154. . 1.10 1.. 34 . 4.00 
° a 9. 1.20 ¢ veax ee 
1 Set ‘to 2in. 7.80 Fuil Set ... 31.10 


C. W. LeCOUNT, South Norwalk, Conn. 








THOMPSON IMPROVED INDICATOR 


MANUFACTURED SOLELY BY 


American Steam Gauge Co. 
5,000 


Adopted by the U. Ss. Government for all the new 
Cruisers and Gunboats built for the Navy. 


IN USE. 


ALSO MANUFACTURERS OF 


Pop Safety Valves, Steam Pressure Gauges, Ete. 
No. 36 Chardon Street, BOSTON, MASS. 


Send for Illustrated Catalogue Y free. 





MASON’S 


New Patent spl Hoist. 








One hundred and eleven in use at ~ largest 
new Hay depots in the World, of N. ¥. C. & H.R. 
R. R. Co., 33d St. & llth Ave., New York, and 
Lowell M. Palmer's Docks, North 9th and 10th 
Sts., Brooklyn, N 


Made by YOLNEY W. MASON & C0., 


PROVIDENCE, R. I, 





Send for Circular 
OF THE 


NEW MONTGOMERY LATHE 
MONTGOMERY & CO., 
105 Fulton Street, 
New York. 









HOLYOKE, MASS. 


Manufacturers of 





a; ar bail Dil 


From the 
smallest tc 





DAYTON, OHIO. 


m9 the largest. 





alae LLL DILTEL SOL ILO OLE TDL TL 





SLDPELLIT Sg IWS PIGS wae: 


B UFFALO BLOWE RS. 


Fw AAG 1 Te MAID EISELE Sex: GFKOKIS ENE LAG EPA IN ISLE LF we: 
BUFFALO FORGE Co., BUFFALO, N. Y. 





EA 
EA 
EA 


UTTIN 
UTTIN 


h Gir 


LELAND, FAULOONER & NORTON Gf. 


DETROIT, MICH. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 


Sr1o Walnut St., Philadelphia. 


t@rOur New and Revised Catalogue of Practical and Scien- 
tific Books, 87 pages, 8vo., and our other Catalogues and Cir- 
culars the whole covering every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 











Castings for High Speed Steam Engine. 
CYLINDER 4 in. x 4% in. 
T. Shriver & Co. Iron and Brass Founders, 


333 E. 56th St., N. WY. City. 


Sets of Castings for Engine illustrated above, with Cas¢- 
steel Shaft, Connecting Rod and Rock Shaft and Brass Bear- 
ings, boxed and eipped on receipt of $29.00. Three sheete 
blue prints of working drawings extra 


THE FOX PATENT Oren SIDE SHAPER. 


— No springing of ram. 
! => Nooverhanging table 
Quick Return, Stroke 








Inder Perfect Control. 
Can be Instantly Ad- 
justed 1-16 in. or 24in. 

No Screws to Monkey 
with. 


Powerful, Quick, 
Accurate. 
Write for Circular. 
THE FOX MACHINE C0. , 
$25 N. Front St., 
GRAND RAPIDS, MICH. 





OL7 Giada 


| me wrt 
os] 7 Ww 
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COOKE *& CO., 


163 & 165 Washington Street, 


NEW YORK. 


WATERS 
PERFECT 
ENGINE 
GOVERNOR. 


Simplest and 
most sensitive. 


WRITE FOR PRICE LIST AND MENTION THIS PAPER 








SEND FOR CATALOGUE. 
STER MACHINE SCREW CO. 


SCM ead ddd ddaegadads 
Ls MASS. 


eh et Ok 


Manufacturers a Set, fae & 
Machine Screws, Studs, etc. 


F. W. BARKER'S PATENT AGENCY, 


252 Broadway, New York. 
Monument Chambers, King William St., London, EF. C., England. 





il 





(Registered English Patent Agent, according to Act 
’arliament.) 
necial Facilities for taking out American and Foreign 
pale nts. We refer to wellknown men and establishments 


in the machine trades for whom we have done business 





Epitome of the World’s Patent Laws and Statistics 
Sent Free on Application 


BRASS GEARS, 


the most 
line in the 
States of 
Machinists’ 
and Small 
cluding 210 
BrassGears 
Model Mak- 
Workers, &c 


We carry 
complete 
United 
General 
Supplies 
‘Tools, in- 
kinds of 
as used by 
ers, Brass 


Send for Catalogue P relating to Brass Gears and 
* Photographic Plunder.” Also for Catalogue K of 
Machinists’ and Bicycle Repairers’ Tools. 


FRASSE & CoO., 








WORTHINGTON 
Independent Condenser 


ONLY APPARATUS that can 
MAINTAIN a VACUUM on EN- 
GINES and ELEVATE the dis- 
charge WATER to TANK at any 
height. 

This feature is appreciated by 
PAPER MILLS SUGAR REFIN- 
ERIES COTTON and WOOLEN 
MILLS 
HENRY R WORTHINGTON 

NEW YORK 








90 to 94 PARK ROW, NEW YORK CITY. 


BOSTON PHILADELPHIA CHICAGO 
ST LOUIS ST PAUL 
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ablished in 1874. 


Corner Lake & Kirtland Sts., 


CLEVELAND TWIST DRILL CO. ccc cccn victor sts tondon, ene 


Cleveland, 0. 





FOR THE 


Finest Work 


ESTABLISHED 1859, 


“HOWE'S SPECIAL’ 


TOOL STEEL. 


HOWE, BROWN & CO., L'T’D, PITTSBURGH, PA. 


* 98 John St., New York. 127 Oliver St., Boston. 228 Lake St., Chicago. 





ADAMS 
PM Automatic Bolt-Threading & Nut Tapping Machine, 





Made in all Sizes to Cut from 1-4” to 6”. i. a. 
The simplest and most durable machine in existence. The & se6* " 
threading head is made entire ly of steel. No links, levers, ' 
springs caps, cases, bl« cks or die rings in or about the head. 
separate Heads and Dies Furnished. Write for descriptive 
“ circular and price list to 
woe ('Apit01 Mfg. C0., 125 t0 137 Rees St., Chicago, Ill, U. 8. A, 
- . Agents for Great Britain, CHARLES CHURCHILL & CO., 
am J awe Lis 2 21 Cross Street, Finsbury, London, E.C , England. 





GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH., U. S. A. 


LE MANUFACTURERS oF 


GRAHAM'S GROOVED ‘SHANK Twist DRILLS AND CHUCKS. 





Send for Catalogue. 


VAN DUZEN’S Ser PUMP 


PUMPS ANY KIND OF LIQUID. 
Does not clog, freeze or get out of order. 
Always ready. All brass. Every Pump 
» Guaranteed. 10 sizes. Capacity 
100 to 10,000 gallons per 
hour. Prices $7 Sod upwards. 
For full information write to 


The VAN DUZEN& TIFT CO. 


(PUMP DEPARTMENT) 
CINCINNATI, O. 





Hart’s Adjustable * ‘Duplex ” Die Stocks 


vt For Bolts. 
AS USED BY 
SCREW Machinists, 
Model Makers, 
Blacksmiths, &c, 
| HART WE’G CO. 
16 Wood St., 
= cee | Cleveland, hio. 
ata Le hae Send for [ilus. Circular. 





F "CUTTING 





PERFECT 


















AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler, 
, STEAM PUMPS FOR ALL DUTIES, 
THE BUFFALO 
WORKS, 


76 JOHN STREET, N. Y. CIT 
BRANCH OFFICES {7° S°'CLINTON STREET, CHICAGO, ILLS. 


STEAM PUMP Co. 


BUFFALO, N.- “a 





1oxexl2  - 


f THE CANTON STEAM PUMP CO., 


MANUFACTURERS OF 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First Cuass. 
Discounts and Terms on Application, 


CANTON 
OHIO. 





QaXt! “aX 22 









WARRANTED 
THE 


THE Davison STEAM PUMPS AND PUMPING ENGINES: 
BEST MADE 


FOR ALL 
SITUATIONS 


Manufactured by 


M. T. DAVIDSON. 


PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


77 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: 5) OLIVER STREET, BOSTON 








SUPLEX STEAM P 
POWER PUMPS. > 
PRESSURE PUMPS. 
P EN NSING 











“LITTLE 
GIANT” 







For Feeding all 
Steam Boilers. 


PRUE M’F°G CO., 


CATALOGUES FREE. 


Is THE IDO I S’1 INJ HECTOR 
RUE'’S EJECTOR, 


near | to all others for Raising 
d Forcin 5 heh og and 
other 


Boiler Washer and and Testing Device. 

Uses Warm Water, avoiding in- 
jury and facilitating the Raising 
of Steam. 





r Liqu ids. 


PHILA., PA. 





The Moore & White Co,, 


15th St. & Lehigh Ave., 
PHILADELPHIA, PA. 


MFRS. OF 


The ‘‘ Moore & White ”’ 
Friction Clutches 


Cut-Off Couplings 


BELLOWS 


Beam Micrometer 










‘STANDARD 
PUNCHES 


SQMYHOIY'd/ 


es ere Felten 












































“ Send for CATALOGUE to 


STANDARD TOOL CO. Athol, Mass. 





[merous 


: J] corrinaticuronD svracuseny 3 
Fi bobbi til bhi 
MACHINISTS’ SCALES, 
PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all othors. 


EVERY SCALE QUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 














OPEN-BACK ADJUSTABLE 


CLAD 





har ro 


Vertical ; 
—OR 
Inclined, PRESSES 
For Cutting and Forming ADJUSTABLE. IMPROVED. 
SMALL ARTICLES OF SHEET METAL WORK 


Sheet Metal, Leather, 
aper, Etc. 


ADRIANCE MACHINE WORKS, 


MFRS. SHEET METAL MACHINERY, 
Plymouth & Jay Sts.. - BROOKLYN, N. Y. 


BLAKE & JOHNSON, 


WATERBURY, CONN. 


Builders of 


AUTOMATIC LABOR-SAVING MACHINERY 


For working either Wire or Sheet Metal into 
any shape desired. 
PUNCHES AND DIES MADE TO ORDER. 


OUR BLACKSMITH’S PATENT ~~ BLOCK 


is the invention of a Practical Blacksmith, who knew just 
what was wanted and who succeeded in producing it. 
Something highly appreciated wherever used. 
The Block revolves in bearings. Either side can be used 
at will. Securely held by spring at end. 
Weight with two Blocks, 700 Pounds, 
Send for circulars and prices. : 
’ 
E. W. BLISS CO,, Ltd., | Adams St., B’klyn, N.Y. 
Manufrs. of Presses, Dies, and Sheet Metal Machinery. i 


Operating also the Works of STILES & PARKER PRESS CO., 
Middletown, Conn. 


WORKMANSHIP GUARANTEED. 
STRONG AND DURABLE, 
Send for Circulars. 

















Bicycle Spok e 
Heading Machine, 
















SIZE, 00 A 


Per Cent 98. 2 98, be 


Efficiency 


from Mich. 


Eso. 


DONEGAN & 


11 Murray St., 
t@ Trial, 30 Days. 


“The Efficiency, 9944 per cent. is a Phenomenal Result.’ 
University. 
The Penberthy stands very high in average Efficiency.”’—J. 


Range 20 to 150 Ibs. Pressure. 
EASTERN DEPOT: 


PENBERTHY AUTOMATIC INJECTOR 


EFFICIENCY AS A BOILER FEEDER UNEQUALED. 
Efficiency Test of All Sizes, by J. F. Elsom, New Albany, Ind., Laboratory. 
AA B 
98.92 | 


BB C 
99.2 | 98.7 


DD EE F FF 


9914 99.2 | 98.17 98.98 94.98 


Report 


Lift 20 ft. Automatic ~ re-starting. 
MANUFR 


PENBERTHY INJECTOR 0., 


DETROIT, MICH. 
Return if not satisfactory. 


ih 





SCROLL SAWS 


FLEETWOOD & DEXTER 


ARE THE BEST. 


THOUSANDS SOLD. 


Write for Illustrated Price Lists to 


TRUMP BROS. MACH. CO. 


Manufacturers. 
WILMINCTON, DEL, U.S. A. 
For Sale by CHAS. CHURCHILL & co., Ltd. 


21 Cross Street, Finsbury, London, England. 


The CHAPPELL CRIP PIPE WRENCH 















PAT.WJULY 3_ises, 


Sait usting, Perfect Grip, Instant Release, Easily 


Repaired. For further informat: on address mfr, 


A. H. ANTHONY, JEWETT CITY, CONN. 


” TEUREKA TEMPERED COPPER CO. 


NORTH EAST, PA. 
Pure Tempered Copper 


FOR JOURNAL BEARINGS, ELECTRIC COMMU- 
TATORS, COMMUTATOR SEGMENTS, 


Brushes, Rolled Goods and Copper Castings. 


HUGO BILGRAM, | 


440 N. 12th St. 
Maker of all kinds of 


MACHINERY. 


Special facilities for Accurate 
Work, 
















Bevel Gears cut theoret- 
ically Correct. 


So rcrave ‘MURRAY= 





ay ENGRAVER on WOOD \% 


S ANN” 5 NEWYORK: 








A \J.E.LONERGAN & CO. 
211 Race &t., Phila. 
Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 


POP 


SAFETY VALVES 


for Locomotive, 
Stationary and Ma 
rine Boilers, also the 
* Reliable”? Steam 
Trap. 

1888 Catalogue 
free on application. 








McGRATH’S PATENT ¢ 
Emery Grinding, Polishing oh 
i | eet 


ald Bufing Machines. 

Bearings yielding or rigid at will 

Wheels always true and in 
balance, dispensing with use 
of diamond tog and chilled 
burr, and saving the time 
labor, and cu g awa: of 
wheels, otherwise wasted in 
truing. Send for Catalogue. 


McGRATH & COLLINS, 
Conoes, N. Y. 


ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, etc. Slow Speed, Positive Blast Is Durable, 
Compact and Cheap; also Portable Forges, Tuyere 
Irons and Foundry Blowers. 








NEW YORK. 


Please Mention This Paper, 


’ 


Gen, Agt., ) 163 & 165 Washington St. 


CONNERSVILLE, IND. 





P. H. & F. M. ROOTS, Mfrs. 





COOKE & CO., Selling Agts., 


$. 5. TOWNSEND, 























wali me: 















6a ae 
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Absolute Safety f: 


NEW YORK, N. Y. 
41 Dey Street. 





rom Destructive Explosion—Highest Attainable Economy of 
Fuel—Kapid Generation of Dry or Superheated Steam—Durability—Low Cost of Main- 
anaieed tar @ of Transportation and General Efficiency are among the advantages 
the “‘Wharton-Harrison " form of boiler. 
Peed fo el Jescriptive Pamphiet— Drawings, — and Estimates promptly 
furnished for any amount of power from 4 H 
state requirements and consider our proposition. 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, 


PENNA. 
ATLANTA, GA, 
9 No. Pryor Street. 


CHICAGO, ILL. 
187 La Salle Street. 





CLOUGH’S IMPROVED 
DUPLEX GEAR CUTTER. 


One Cutter cuts a Pitch from 
12 teeth toa Rack inelusive, of 
variable shape, made for either 
Involute or Epicycloidal form 
of tooth. Information and Cir- 
culars of R. M. CLOUGH, 

Tolland, Conn. 


GENERAL»® EXPERIMENTAL 
MACHINE WORK. BEST FACILITIES IN CHICAGO 
NATIONAL MACHINE WORKS 35 S° CANAL ST CHICAGO ILL 

















“ime tt a MTT PS Sag, 


~~ vapilanies.. Sasmeme 42 








Poa 











MA CHINER 
For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information, address the 
Manufacturer, 














DRY STEAM 


FURNISHED BY 


THE POND 


SEPARATOR. 


The Pond ——— is guaran- 
teed to relieve the steam of all en- 
trained water, and return this 
water to the Boiler, thus effecting 
a large saving in fuel. 


SEND FOR CIRCULAR. 


POND ENGINEERING CO., 


St. Louls, Chicago, 
Kansas City, (maha, 
allas, Seattle. 


\ , Flexible Metallic Fillet 
43° Ig le For Pattern Makers. 8 Sizes, 
H, WHITE, 44 N, 4th St.Phila,Pa. 








1$. W. GOODYEAR, Waterbury, Ct. 


Manufacturers of 


Presses and other machinery. 


ELECTRIC GENERATOR 


Complete Power Plants. 








THOS. H. DALLETT & 60, 


York St & Sedgley Ave., Philadelphia. 


Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 


ELECTRIC MOTORS, seeciatyntane: \ 


Machine Tools, Cranes, Elevators, Pumps, 


ylation of 


For instal- 








PORTABLE 


DRILLING MACHINES, 


MANUFACTURED BY 


Albert L. Colburn, 


No. 4 Wall Street, 
: NEW HAVEN, CONN. 
Send for Catalogue. 





~F. J. SCHMITT & 6O., 





Wy J, wen $2 Franklin Street, 
by, Ap NEWARK, N. J. 
SEND FOR 
‘tune Mp i ay CIRCULAR 
ma CY o Aly 
mae Mey 
‘4 iL 
ag, ed 

















FRICTION CLUTCH PULLEYS 
and CUT-OFF COUPLINGS. 


THE WoOODCOCE CLUTCH 
Simplest and bestin the world. Address 


ALLENTOWN FOUNDRY & MACHINE CO., 
LLENTOWN, PA. 














The - AATIONAL 


INDEPENDENT, 
UNIVERSAL, 
COMBINATION, 
Strongest. Easiest to change. Best Finish. Reversible 
Jaws Kpstested giving 5 changesincluding every possible 
desire ad position 
NEW CA’ TALOGUE, illustrated, sent free. 
discounts. t shipment. Address nes 
THE NAT'L, CH Ck} AN’F’G CO., Mt. Vernon, N. Y. 


Liberal 





T TAKES HUNDREDS OF SOLID MANDRELS TO DO THE WORK OF 9 OF 





Expanding Manérels, 












W. H. NICHOLSON & CO., 
WILKES-BARRE, PA. 









7 CUT-OFF XX 
ey) COUPLINGS. 


C7 WRITE FOR ILLUSTRATED CIRCULAR. 













5 3, HORNELLSVILLE N.Y 
= y The Seapieat, “ 
Vy 7jstrongest and Best 


‘LEYS Ses: ‘Jutch Pulley be ‘1 


A to light. or heavy 
“work, stopping and 
sts arting mac hines easily 
and quickly without jar. 





GOODRICH’S. 
PACKING EXTRACTOR 


For quickly removing an kind 
4 ot for cold, from stuffing 
hot or col wiheatt injuring the 
or bo: 

May be or in connection 
with either Hemp or 
Metallic Packing. 

For further information address 
ADDISON COODRICH, 
Box 683. ASTORIA, UREGON, 












GRAPHITE 
Plumbago 
BLACK LEAD 


Ground and prepared in quantities from 14 
lb. toashipload. Lubricating Graphite a spe- 
cialty. If youareatall interested in Graphite 
it will pay you to correspond with us, as dif- 
ferent kinds are required for different pur- 
poses, All letters promptly answered. 


Jos. Dixon Crucible Co., 
JERSEY CITY, N. J. 




















MACHINERY 


—FOR— 


WOOD WORKERS, 
D. F. WALKER, 













Manufacturer, 
20 EAST CANAL ST., 
PHILA., PA. 
—OF— 
IRON, 
BRASS and 


COPPER 


PIPE. 
ALL STYLES. 


THE NATIONAL PIPE BENDING CO., 


NEW HAVEN, CONN, 





82 River Street, 





Wosbeot Chuck Gp, tems ia hn agi ni to Davita IY, Dad 








Manufacturers of all kinds of Under Westcott’s Patent. 
LATH ES Capacity Litile Giant Improved Double Grip. | 
? No. | Diameter. Holding Drills. 
—AND 0 2h ine *h. 0 to 6 inch. 
1 Oto 5 ry 
DRILL | > Be Otol “ 
24 | Oto 1in.,extra 
| strong. 
8 Ey 0to i inch. 
a i 4 8 ~ 0to2 


SEND FOR ILLUSTRATED 


BOILER HEAD FLANGING MACHINE, |““THE HORTON LATHE GHUCK™ 


More than 300 Sizes and Styles. 
Comprising 


Universal Chucks, 
Independent 
Chucks, 
Combination Chucks, 


‘ Of Every Description. 
Send for 52 page Illustrated Catalogue. 


The E. HORTON & SON CO. 


Windsor Locks, Conn., U. 8. A. 


—OR— 


CHAS. CHURCHILL & GO., Ltd., 


21 Cross Street, Finsbury, London, Eng. 


CATALOGUE. 












Rapid os. Perfect Heads, with or without Dies. 
0 Hole in Plate. Construction Simple. 
on Reasonable, 


JACOB CLARK, M Mér., vsicitpins, 


NOTICE 


_ We have just added to our line of patent Face-Plate Jaws an 8 ineh. 
in stock three sizes —8 inch, 10 inch and 12 inch. 








Ne now carry 


Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CO., 


HIARTEORD, "CONN. 


PEQUOT DRILL CHUCK. 
Send for Catslogne and Dis- 


A new Drill Chuck having a more powerful gri 

than any chuck ever offered. This seems a broa 
x. nt __ 
ACTUR 


claim, but we prove it to mechanics who will ex- 
THE HOGGSON & PETTIS MFG. *CO., 


amine. Ask at your dealers or write us for par- 
Est. 149. NEW HAVEN, CT. 








ticulars. 


THED. E.WHITON MACHINE CO. 
No. 5 Oak St., New London, Conn, 


S. A. SMITH, 23 S. Canal St. Chicago, Western Agt 


POSITIVE DRIVING DRILL CHUCK. 


For either straight or taper Shank Drills. 


Has the Holding 
Power of Taper Socket, 
together with all the 
advantages of the com- 
mon Friction Chuck. 
Write for Illustrated 
Price List and Discounts 





SKINNER 


CHUCKS 


Independent, Universal and Com- 
bination LATHE CHUCKS. 
—Also. DRILL CHUCKS.— 
SKINNER CHUCK CO. 
NEW BRITAIN, CONN. 








Send for 1 yl 








“Challenge” Universal Grinding Machine 


For EXTERNAL 
and INTERNAL 
Cylindrical 
Grinding, 
Straight or taper; 
atiatinn Tonks. 
ag Ream- 
ers, 
EMERY Grinding 
Machinery for 
all purposes 
a Specialty. 


r= to 
THE PRATT CHUCK CO., 
Clayville, N. Y., U. 8. A. 


PURE 
ALUMINUM. 


The Pittsbureh Red Reduction Co. 


95 FIFTH AVENUE, 
PITTSBURGH, PA., 


Offer Aluminum, guaranteed to be equal in 
partes to the best in the market, at the 
owest rates obtainable. Prices given on 
application. Aluminum sheet, wire and 
castings at best rates. 

ALUMINUM POLISH, very efficacious 
and non-poisonous, suitable for household 
use as well as for manufacturing purposes. 

ALUMINUM SOLDER. 

Correspondence solicited. 












Appleton} Mfg. Co. 


80th & Thompson Sts., 
Philadelphia, Pa. 





GRINDING 
VACHINER| 


PRICES ON 
APPLICATION. 


THE HORNER 
MACHINE CO., 





Water Tool Grinder. 





COMBINATION CENTER DRILLS gienPeiything’ else 





HOLWVOKE + | torthe purpose Size of shank 3-10in Size of drills 1-8 in. 
—g 

* | and 8-32 in., or bot one ente ihe ae! - 8 in. or os =, Sens 

= ii yet paid to any address da on receipt of price 

MASS. on bi'sd per Dor JOHNT SLOCUM & 00, P'0. Bos 1339, Providence, R I, 








HYDRAULIC MACHINERY, 


PRESSES, PUMPS, PUNCHES, 
JACKS, VALWES, FITTinGcs, 
PACKINGS, 
ACCUMULATORS, 








_ WATSON & STILLMAN, Mfrs. 


204, 206, 208 & 210 E. 43d St., New York. 
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PUTNAM MACHINE COMPANY,| — AMERIGAN GAS FURNAGE CO, 
ORIGINAL BUILDERS | » Fitchburg, —— > DESIGNERS AND MANUFACTURERS 


Fitchburg Lathes, 1 A. 7 . “Eeeae — i 1, GAS BLAST FURNACES. 


Planers, Drills, peel 1836. 


Machine Tools, Represented in Great Britain by 2a meee) @ operation requirnng high, evem and controllabie 
_— — temperature. 


AUTOMATIC CUT-OFF | CHAS. CHURCHILL &C0.,Ltd., | No. SO NASSAU ST., 
STEAM ENGINES, es) at cross st., Finsbury, London, England, — NEW YORK. 


RK. KING WFI’G COMPANY, 


ERIE, iilth and 12th Streets, JERSEY CITY, N. J. 
HEAVY IRON 
As, LICHT CASTINGS BRASS. 
UNIVERSAL RADIAL DRILL Co Cincuny ATLOLUS A ee eee NOKER RATOHETS. TUBE CUTTERS, ETOn eT NOERS. 

Largest Line in the US |DEETANGE MACHINE WORKS GENERAL MACHINE WORK. CATALOGUE. CORRESPONDENCE INVITED. 


<i ba |. eee REMsReaces ef CERES eae prema 
THE EGAN CO.,| WOOD-WORKING MACHINERY | axcqmmmmmreeciecsine amma) TU1\T DBL‘ 


239 to 259 W. FRONT ST., R SPOK H 
CINCINNATI, OHIO, U. 8. 4. FO HUB, 0 E, W EEL, SOLID AND SHELL REAMERS, MILLING CUTTERS, TAPS, SOCKETS, 


Ovtatnshien and Gabters ot BEN DING, WAGON and CARRIAGE FACTORIES, “STANDARD” TWIST DRILL GRINDING MACHINE CHUCKS AND SPECIAL TOOLS, 


— wo00 -WORKING ; SS § r 22/4x22/'x60"’ ; 
MACHINERY | => I\% suisse The INGERSOLL MILLING oti a 
“pee” | £3 Bid ROCKFORD, Ls, 
- AND LABOR. Ay” oer ee Manufacturers 
Send for Catalogue. Pattern Mach.nery a Specialty. ; , ‘ wT & ri, SS 
J-A.FAY & CO.imict| 9 = 2 ———t oe apa hy Ing 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY KIM AND FELLOE BENDING MACHINE, A. FA cK E N A U, GAGE MACHINE WORKS. 











Send for Catalogue: Estimates made for any mechanica] 


























Pat, Dec. 24, 1889: 








FOR USE IN 


Pattern Making | Gig) | THEPERKINS DRAW STROKE TRIMMER, | ''"* tre Bias Ave. Philadelphia, Pa tira 


' a Indispensable Too , * 
Car, Locomotive and Bridge I gy By is ee : ie 7 =a 

Works, Planing Mills, Sash, EZ. Design. Intringers | a_i J L Aglaia ena c MAG HINE 
Door and Blind Factories, W=s & 4 Nis Borders, solicited. "° | Qi aque 7 — Pe 

Cabinet,Spoke and Wheel Vea YZ PERKINS & CO., a ey ! 

Shops,Carriage Works, a0\Cam Die ice Grand Rapids, Mich. ee | | ): 0 LS, 

&c,, &c. © ah : = STOCKS, NEAVE& CO. ; 

Allofthe highest standard of excellence Manchester, England. =f | ’ LATHES : WATERFORD, 
W. H. DOANE, Pres. D. L. LYON. Seo'y. No. 1 Band Saw. , 7 ‘ze. | eel 4 ss . A SPECIALTY. 








BRADFORD MILL CoO., MARKING MACHINE, d Py: “2 A. iii we | * ih ¥. 


CINCINNATI, Ohio, January, 27, 1892. oe, eh WO) | 
LANDIS BROS., Waynesboro, Pa. eee tial MANUFACTURER oF GEO. D, WALCOTT & SON, 


SUPERIOR 14-INCH LATHES, TOOL 
GENTLEMEN: The No. 3 UNIVERSAL Iron or Ste./ surfaces. GRINDING MACHINERY, eeteaes F ' Manufacturers of 





GRINDER purchased of you about four yao ted ING CRANES, ETC. 


months ago has been kept in constant usc Pistol, Ypecial Machinery designed and constructed. 
ever since, and has proved itself to be a Twist Drill, = reel 
strictly first-class machine in every respect Wrench, and many GUIDE i 

In other words, it has more than realized our eo nae. Py LLEYS . C- CH APERS 
expectations, having given us universal Read up. : ; Ao eee 
satisfaction. Very respectfully, Catalogue “B"’ free. Light Belts | : 





eat ety gto DWIGHT SLATE MACHINE CO., JOHN ROYLE & SONS, , GE... -o 


EpwarpD A. MILLER. HARTFORD, CONN. PATERSON, N, J. = =i : and Prices. 


THE LODGE & DAVIS MACHINE TOOL CO. cincinwaTi,” ono. 


ra Automatic Stop on Large Sizes. NEW YORK HOUSE, CHICAGO HOUSE, PITTSBURGH HOUSE, BOSTON HOUSE, 


t=-Table Raised and Lowered from the Front. 54 Gortlandt St. 68 & 70 S. Canal St. Market & Water Sts. 28 & 25 Purchase St. 
ray-Quick Return on Right Hand Side. ST. LOUISHOUSE, PHILA.OFFICE, SAN FRANCISCO OFFICE, 
t=-Improved Device for Operating Back Gears. 828 N. 2d St. 19N. 7th St. 21 & 23 Fremont St. 
(a Extra Large Bevel Gears, Long Belts. ALFRED HERBERT, Coventry, England, 
t= Extra Large Cones and Spindles. 

it Accurately Fitted. 


COMPLETE MACHINE SHOP 


EQUIPMENTS. 




















90-inch wheel and Lever. 20-24-inch Plain Standard. 25-inch Back Geared Power Feed. 28-32-36-42-inch Back Geared Power Feed. 
SEE ADVERTISEMENT ON PAGE 20, 
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WORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills, 





Solid and Shell Reamers, Beach’s Patent netePeutestnnr Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


New Bedford, 











Tire FE. REED 8 60., 


| Worcester, Mass. 







HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 


Selling Agents, 111 Liberty St., New York. 
115 Phenix Building, Chicago. 


PLAIN 
MILLING 
| MACHINES 


SOMETHING 
NEW. 


The Cincinnati Milling 
Machine Co., 
CINCINNATI, OHIO. 



















BORING AND 


TURNING 
MILLS, 


Dp 4, 6 & GTt. Ewing. 

H. Bickford, 

Lake Village, 
N.H. 








_ ma. >" 





Worcester, Mass. 
ae Manufacturers of 


W. C. YOUNG & C 


Engine Lathes, Hand Lathes, 












FOOT POWER LATHES, SLIDE RESTS, ETC 





New Haven Manf'’g Co, 


NEW HAVEN, CONN, 


IRON-WORKING MACHINERY. 
2 BY 24 FLAT TURRET 








Send for 
Catalogue. 


JONES & LAMSON MACHINE CO.., 


Springfield, Vt., U. te A. 

















PATENTED. 
With New and Valuable Features, 


MADE ONLY BY TH 


RADFORD MILL CO. 


Sth & Evans, CINCINNATI, OHIO. 


Photogfaphs and Prices on application. 


_. BOYNTON & PLUMMER, 


WORCESTER, MASS. 










Drilling Machines, 
Bolt Cutting Machines. 


CHAS CHURCHILL & 00., Lt'd, Agents, 
21 Cross St., Finsbury, London, England. 








IRON PLANERS. 


Extra Heavy. Latest Design. 


LW. POND MACHINE CO., WORCESTER, MASS. 


All Modern Improvements. 





a 


SEND FOR CIRCULAR. 


D, SAUNDERS’ SOM, 


Manufacturers of 


Pine Gutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 
Steam and Gas Fitters’ Hand Tools. 
21 Atherton St., Yonkers, N. Y. 





HURLBUT’S 










Sizes, 2’’, 


Aa} a 


— it MACHINE CO. 
: # South Sudbury, Mass, 


England, 


Patent Cut- 
ting-off and 
ar Centering 
ia gener: 


Chas. Churchill & Qo , Ltd. 
Agents, ms Cross ty London, 


JOHN BECKER MANUFACTURING CO., 


MANUFACTURERS OF 


VERTICAL 


MILLING MACHINES, 
TOOLS 


AND 


MACHINERY. 








BARNES” 







14> Self Feed Drill. 


Bi UPRIGHT DRILLS 


Complete line, ranging 
from our New Friction 
Disk Drill, for light work 
to 42-inch Back Geared 


BRASS 
FOUNDERS 


= Water , 
THE EBCKER ¥ VARTICAL AL MILLER, vo Mtehbung, Mass, 











LA 
a i 
-_. 


and Prices. 





Send for Catalogue 











w.F. & JOHN BARNES CO., 


1995 Ruby Street, Rockford, Ill. 








| REMOVAL. 


| this city, where, with more commodious quarters an 


specialty. 


CRANK AND GEARED SHAPERS. 





Having just removed to 177, 179, 181 East Pear! Street, 
favitities, we are in still better shape to manufacture our 


| INO. STEPTOE & CO., Cincinnati, 0. 












Price 8 BARKER'S 
NO SEY. a CENTERGRINDING 
ie = MACHINE. 


= Manufactured by 
, Wms. Barker & Co. 
CINCINNATI, O. 
SEND FOR 
CIRCULAR, 





Eptson GENERAL ELEc- 











SIX SPINDLE. 
Drills from yxy to 4 
speed from 250 to 2000 Rev. 


ease and rapidity. 
SEND FOR CIRCULAR. 





Turret Drill Press 


hole 


Suitable for a large variety 
. of work and is operated wit 


A.D. QUINT, Hartford, Ct. 





ws aD TRIC COMPANY, 

ne ScHENEctTapy, N. Y., 

Ne Jan. 12, 1891. 

Mg J. E. Snyper, Esq., 

| 4 17 Hermon St., 

an <a Worcester, Mass. 

aa Dear Sir :— Your letter of 

. —_— the 5th inst. came duly to 

nS hand. We are now using 
-) in our various establish. 


ments 60 of your drills, 
and are very well 
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Bb gal : 

Sig 

ms PRENTIBE BROS. 
el »3 acturers 

Bes Lathes & Upright Drills. 
Bro” Lathes from 10 in. to 
os 20in.swing. Largest Va- 
ae riety of Daills manufac 
*s tured in the world 

= Worcester, Mass. 


















pleased with them. 


Yours very truly, 
JOHN KRUESI, 
Gen’l Manager. 















P. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 











Pipe Cutting and Threading Machinery, 
FOR HAND OR POWER. 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 








66 CARDEN ST., BRIDCEPORT, CONN. 


CURTIS & CURTIS, 





d 


FOR 


,nB OPEN TO coup, 


P 
IVE wacuinge WO?” 


40m 


Hudson St. & 13th 


HOBOKEN, N. 


J. 


oo? Angle Milling Cu, 


WD. FORBES & C0. {eo JOR WORK DESIRED, tons 


ad Special Forming 6 


axer> 





The ‘‘Simplex’’ 
Glass- Tube Cutter. 








Se, ee 














MANUFACTURED BY 
PANCOAST & MAULE, Philada., U. S. A. 


) ae try 














EAST HAMPTON, CT. 


BOSTON, 
MASS. 
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WILLIAM SELLERS & CO., Incorporated. 
PHILADELPHIA, PA. 


MACHINE TOOLS FOR WORKING IRON AND STEEL. 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876, 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


Tat LOMO ALLSTANTER Cl. on. 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


bm Punches and that 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer. 
Send for New Catalogue. 


IRON PLANERS. 


PENNSYLVANIA IRON WORKS COD., 
Cable Road Machinery. 
13, 1891. 














THE OPEN SIDE 
THE DETRICK & HARVEY 


MACHINE CO., 
Baltimore, Md. 







PHILADELPHIA, Nov. 

GENTLEMEN: Owing to almost continued 
absence of the writer, your letter of October 
27th bas not been given earlier attention. 

We would now state, however, that the 
Open Side Planer, which we purchased of you, 
has been in continual use since its purchase, 
and has given us entire satisfaction. 

Very truly yours, 
PENNSYLVANIA IRON WORKS CO., 
B. W. Grist, General Manager. 


ACME MACHINERY CO. 


CLEVELAND, OH 
Manufacturers oy 


ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 


Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


PTIRST PREMIUM, CINCINNATI CENTENNIAL, = 















PAT. DEC. 5, 1882. 
PAT. DEC. 4, 1883. 
PAT, AUG, 25, 1885, 
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FROM 1-4 TO 15 000 LBS, WEIGHT. 


L Wes CHAMPION BLACKSMITHS LEVER FORGE 
True to pattern, sound, solia, free from blow-holes and of great 
strength. 
Stronger and more durable than iron forgings in any position or 
for any service whatever 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 


now running prove this. 
Crossheads, Rockers, Piston-Heads, etc , for Locomotives. 
STEEL CASTINGS of every description. 
Send for Circulars and prices to 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office 407 Library St., Philadeiphia, Pa. 


vem, with rubber of ssheston disks, because | PAT TERING SHOP MACHINERY. 


you are disgusted with the cheap trade 
valve? No composition is as good tor 
steam as gun metal: therefore, why 
pay more for an inferior artic le? 
Investigate Lunkenheimer’s Patented 
Regrinding Valves. When worn can 
be made good as new by regrinding or 
the disk replaced. Warranted to oui 
last two of any other make. As a proof 
of their superiority, are extensively used on Loco 
motives, Steamships and in the U. 8. Navy on 
Cruisers. Every genuine valve has a direction tag 
attached, and ** LUNKENHEIMER” and ‘\S)” cast 
in the valve-shell and fully warranted. For sale by 
dealers, or writeus. Mention this Paper. 


The Lunkenheimer Brass Mfg. Co., 


Our Catalogue of Superior Steam Specialties, such as 
Valves, Sight Feed Lubricators, Glass Oil and Grease 
Cups, Etc., will interest you. Write tor one. 





Lathes, 
Planers, 
Jointers, 
Saw Benches, 
Band Saw, &c. 


Full Outfits. 
“FH. Clement Co, 


380 Lyell Av. 
Rochester, N, Y 



















UF FFELEESSER co 
NEW YORK 
AND CHICAGO. 
Manufacturers of 


Drawing Materials, | 





NEW ADJUSTABLE BENCH LEVEL. 


WITH GROUND AND GRADUATED VIAL. 

















: _ 

$ = Surveying Instru- 

= 5 ments, &c, 

© n Scaae Drowing Instruments, Extra and Best Quality, 

a = | German Drawing Instruments, Paragon, Duplex, Univer- 

© @ | sal, Anvil Drawing, Helios, Blue Process Papers Scales, 

~ bad Triangles, T-Squares, Drawing Boards, Standard Profile 
and Cross-section Papers, Catalogue to professional peo- 

MANUFACTURED BY ple on application. 
Cc. EF. RICHARDSON, 


ATHOL, MASS. 


FOR THE BEST PLANER CENTER 


FOR THE MONEY, address, 

=) The Whipple 
/& Armstrong 

Machine Go., 

y Harriman, 

Tenn. 














BUILDERS OF 


METAL-WORKING 


MACHINE TOOLS 


RAILROAD SHOPS, LOCOMOTIVE AND 
CAR BUILDERS, MACHINE SHOPS, 
ROLLING MILLS, STEAM FORGES, 
SHIP YARDS, BOILER SHOPS, 
BRIDGE WORKS, ETC. 












































THE HILLES & JONES Co. 


WILMINGTON, DEL, 


—MANUFACTURERS OF— 


MACHINE TOOLS 


—FOR— 


Boiler Makers, Bridge Builders, Ship Builders, Railroas 
Shops, Locomotive and Car Builders, etc. 


Cut shows our DOUBLE PUNCH AND SHEAR 
WITH JIB CRANES, for Boiler and Ship Work. 








WYMAN & GORDON, 


WORCESTER, MASS. 





All GENUINE 
INGOTS & ee | 
AR OUR 


REC TRADE MARKS 





PHOSPHOR: BRONZE 


INGOTS, CASTINGS, WIRE, SHEET &c. 


THE PHOSPHOR tt V4 SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 
|ORICINAL MANUFACTURERS OF PHOSPHOR- 


wy oapher wb LOT Le, 





»| BRONZE IN THE UNITED STATES AND SOLE 
Makers or “ELEPHANT BRAND PHosPHoR-BrRonze, 





RACTICAL 
DRAWING.” 


By J. G. A. MEYER. 


This valuable series of 98 articles 
saving been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any ad 
n the U. 8., Canada or Mexico, for A i .65, 
or single copies, 5 cts. each, postra 








Order now before our stock 
of papers is exhausted. 


ADDRESS : 


American Machinist, 
96 FULTON ST., 
NEW YORE. 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J. G. A. MEYER. 


This valuable series of 106 articles 
having been conciuded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U. 8., Canada or Mexico, for $5.30, 
or single copies, 5 cts. each, postpaid. 








WINTERTON METAL POLISH. 


Best polish and quick- 
est cleaner known for 
HOT or COLD Brass, Cop- 

er, Nickel, &c., or fin- 
shed Iron’ and Steel. 
Samples Free. Try it. 
W.W.CALLERY4&CO., 

86th & BUTLER STREET, 
PITTSBURGH, PA, 








If you buy a KEY-WAY CUTTER 
without a KEY-MAKING ATTACHMEN? 


You will make a 4 THE MORTO - —¥ 


mistake that will 
Key-Way Cutter is the only ma- 









cost you 
money. chine on the market 
that will cut a Key- 
Way and make a Key 
tofitit. Mr. Geo. New- 
comb, Salem, Mass., says as fol- 
lows: “The Key- ‘maker is a 
wonderful attachment, making 
keys faster than a man can cut 
off the steel forit. The Key- 
Way Cutter does a piece of 
work in fifteen minutes 
which requires my man 
seven hours to accomplish 
by hand.” We build machines with stroke varying from six 
inches to five feet, and cutting from the smallest Key- ways to 
six inches wide. MORTON MFG. CO., Muskegon, Mich, 


Formerly of RomEo, MICH. 





EF> Horizontal 
SS > Drill and 
Boring 
Tools. 
Column 
Facing 
Lathes. 
Pit Lathes. 
Truck 
Wheel 
Grinders. 
Boring 
Bars, &c. 
Electric, 
Steam and 
Hand 
Cranes. 











Pawling 


& 
Harnischfeger 


Milwaukee, Wis 





Ross Awti-Friction BALL Bearing Coiiar. 


A new Patent Application of 
Ball Boartan, pases pabented De 
1890, to Drill uathe 2 
all end thrust of po 
Shafts in Machinery. 95 per 

cent. of the friction overcome 
\ by this device. Full satisfac- 
i tion guaranteed. 

JOSIAH ROSS, 
1448 to 
~™ 1459 

®\ Niagara 
Street, 


Buffalo, 








N.Y. 





American Standard Gauge & Tool Works, 
IEEE STON, DEL. 


salzevegt Bagtoments for 
tan _eements 










Flat Bar Gauge 
JAS, A. TAYLOR & CO 


KEY SEATERS 


Portable and Stationary. 





Rack-Cutting Aveckmest 


Giant Key-Seater C0, 


EAST SAGINAW, MICH. 


April 25, 1891. We are very 
much pleased with it, a 
think it the best machine 
market for par ity a 
effective wo AVIS & 
COWGILL TRON PHOR KS 
Omaha, Neb. 


THE ERIE KEY. SEATING MACHINE. 


MANUFACTURED BY 


THE BURTON MACHINE CO., 





302 Peach St., 
SRIk, Thecut represents 
our Stationary a 
a Portable Key-See 
ey sam ing Machine, whi 
fully meets all t! 
rec uirements of « 
machine shop. They are furni 8 
ed with one, two or three Arb 
as desired, to cut any width of k 
seat up to 21-2 inches wide. 
115-16inches Arbor work 
in al bores from | 1 
inches to 3 inches diamet 
and cuts seats 12 in 
ong. 

27-16 inches Arbor Works in all bores from 2 7-16 inche 
6 inches diameter. and cute seats 16 inches long 
* 47-16 inches Arbor works in all bores from 4 7-16 inches 
14 inches diameter, and cuts seats 26 inehes long. 

With an attachment for the purpose, seats can be cut 
holes as small as 1 inch diameter, by one passaze of th cutt 

If the work is heavy and too large to be placed on machi 
it can be detached from stand and used as portable machin 


DRY STEAM. 


Simpson's Centrifugal 


Steam Separator 


For Supplying Clean and Dry Stea: 
to Engines, Dry Houses, etc. 
Place Separator as close to engi! 
as possible, the steam taking a spira/ 
course between the threads cause? 
the water to be thrown by centrifu 
gal force against the outer walls 
while the dry steam goes throug 
the smal! holes to center of pipe 
Steam can enter at A or B, as co! 


‘en 








venience may require; also used | 
conveying steam long distances, f: 
Steam Hammers, Dry Houses, W8 
ter Gas Generators, and for all p 
poses where Dry Steam is necessary 


KEYSTONE ENCINE AND MACHINE WORKS, 
Fifth and Buttonwood Streets, Philadelphia, ’ 


Or, A. T. ABTHUB. Selling Agent, 18 Cortlandt St., N. Y 
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THE BUCKEYE AUTGMATIC CUT-OFF ENGINES. 


SLOW _——. prep tn SPEED AND HIGH 
SPEED ENGINES, 


Simple, Compound and Triple-Expansion Engines, 
HIGH-PRESSURE BOILERS. 


j Complete Steam Power Plants of Highest Attain- 
able Efficiency. 


; Address BUCKEYE ENGINE CO., Salem, 0. 
Or SALES ACENTS: 
” CKEYE ENGINE COMPANY SALES AGENCY, No. 10 Telephone Building, New York City. 
4, HUNTING, John Hancock Bld’g, Boston, me N. W. ROBINSON, 97 Washington Si. Chicago, Ill. 
Ro RINSON & CARY COMPANY, St. Paul, Minn. . L. FISH, No. 61 First St., San "rancisco, Cal. 
A. M. MORSE, 511 Commercial "Building, St. Louis, 7 J. M. ARTHUR & CO., Portland, Oregon. 
KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA 
Scle Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, and Virginia, 
































MANUFACTURERS 2 
OF IMPROVED 
CoRL 


LSS; STEAM ENGINES | 
Fanta 


~ IN FULL VARIETy~ 
TAKEN FOR 

















ACTS 
[omecere Pianta 


Eclipse Corliss Engine. 


FAK GONPANT Builders, 


WAYNESBORO, PA. 











“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


83d & Walnut Streets, 
Philadelphia. 


151 Monroe Street, 
Chicago. 


New York Agency,18 Vesey St. 


35,000 SOLD. 


Many New Improvement 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 
PRODUCER GAS, 

> OR GASOLINE. 


COMBINED 
— ——_"—— “OTTO” GAS ENGINES AND PUMPS | 
Consume 25 to 75 Per Cent. Less Gas than ANY 


+ Complete 
Steam Plants, 


Engines, Shafting, Hangers, 
Pulleys and Boilers. 


THE Lane & BopLey Co., 
CINCINNATI, O. 














STARRETT’S 



























other Gas Engine doing the same work. FINE 00 S 
SPRINGFIELD — ———— Skilled mechan- 
on peut ics prefer them 
_ vag 7 : < ea Live dealers sell 
Write for a = them. 
Pat. a Bi ig = Send for free il- 
Sept. aa 7 lustrated Cata- 
PSR a i a 3 logue. 
ad RKETT, Athol, Mass., U.S.A. 
Emery Wheel L.S.STAR Chas. Churchill & Co., Limited, 
Tool Grinder 4 __21 Cross St., Finsbury, E. C. 





LTHE 


LACKAWANNA 
GREASE CUP 


Has a wide reputation as the 
CLEANEST, MOST EFFECT 
. IVE, and MOST ECONOM 
ICAL device on the market 
for the lubrication of machinery 
bearings. 


Liberal Discount to the Trade. 


—MANUFACTURED BY— 


’ Lackawanna Lubricating Co,, 


SCRANTON, PA. 


Western Branch, 70 So. Canal Street, Chicago. 


FRISBIE FRICTION 
PULLEYS» CLUTCHES, 


THE D. FRISBIE CO., 


114 LIBERTY STREET, - NEW YORK 


THE NORTON DRILLS. 


” Cae. FOR LIGHT, SENSITIVE 
AND RAPID DRILLING. 


1, 2,3, 4 or more Spindles, Sensi- 
tive or “Automatic Feed 

To drill from 0 to 1-2 inch holes. 

The Latest and Best ; most con- 
venient, ~~ bg and durable Drill 
on the mar 

Have Balanced Spindles and Bal- 
anced Tables. 

Write for prices ed Sontien, 
or for Special Machi. 


THE NORTON & JONES 


MachineTool Works, 
PLAINVILLE, CONN. 


Manufacturers of Machine Tools 
and Special Machinery. 


ALL THE 


MACHINE TOOLS 


NOW UNSOLD IN THE 


Engine and Pump Works 


Must be moved at once, and will be 
closed out low for cash. 














Condenser. 


m The CONOVER MP. C0, 
eS mA Mcteens 


95 LIBERTY STREET, 
NEW YORK 
No Air Locks. 15 to 50 percent 
fuel saved or equal amount of 
power gained. Runs with same 
economy as engine. 
Adapted to all kinds of En- 
_ gines. Send for Circular. 















4 p . 
Sy"RocESS et 
RACUSE: 





CTRICTLy. NOISELESS AND MORE 
ABLE THAN STEEL, 
ne ee and Sole Manufacturers 
THE NEW Roc ESS RAW HIDE COce 
ACUSE N. Y.. U. & 


ENGINE LATHES-— 14, 16, 17, 20, 22, 27 and 30 
n. swing. Modern style, complete 

PL AN ERS—4s in x16 tt. Sellers, with 4 Heads, 
30 in. x8 ft. Pratt & Whitney, and 18 in.x3 It. 

SIDE DRILLING AND BORING MA. 
CHIN ES—Heavy pattern for drilling and 
boring Engine frames, Bed plates, Cylinders, 
Wheels, &c. 

UPRIGHT DRILLS-— 20, 24 in. Complete. 

RADIAL DRILL-—3 ft. arm, Heavy pattern. 

BRAINERD STANDARD UNIVERSAL 
MULLING MACHINES—Nos. 2, 3 and 4, 
with attachments. 

JONES & LAMSON. SCREW MA- 
CHIN ES—No. 3, 38 bole, No. 8 1,% hole, 
No. 11, 244. Cluteh Gears, Chasing Bars, and 
Autom¢ atic Feed to Turrets complete. 

SLOTTER, 8 IN. STROKE—With 
matic Feeds, complete. 


Send for Complete List. 
J. J. McCABE, 
| 68 Cortlandt Street, 


NEW YORK. 





SWIVEL BASE. 


OFFSET JAW VISE. 


Specially adapted 
for drill press work 
where chucks cannot 
be used, and equally 
good for special or 
= regular bench work. 
a send for catalogue 

L of full line of the 
most improved de- 
signed, and best fin 
= ished machinists’ and 

plumbers’ vises and 
ana tools. 





Auto- 


SUCCESSOR TO 


E. P. BULLARD’S 


N.Y, Mach’y Warerooms. ERIE, PA. 





Belt Power Air Pump and | | 





HOLLANDS MFC. CO.,/|" 







NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


AND 


REFRIGERATING © ia 
MACHINERY. 


Send for Special Circular. 





wd A GENUINE - — CORLISS. oda 


SOUTHWARK 
FOUNDRY AND 
MACHINE 60. 


PHILADELPHIA, PA, 





SOLE MAKERS OF 
THE PORTER-ALLEN 
AUTOMATIC ENGINE 


SIMPLE, COMPOUND 
OR TRIPLE EXPANSION 


ALSO BUILDERS OF 


BLOWING ENGINES 
REVERSING ENGINES 
CENTRIFUGAL Pumps 
BOILERS, TANKS, ETC. 


CHICAGO OFFICE : 
353 ROOKERY. 





Kew 
Sone On naecriNes 
4 ex DAND SIS 
O25. ak SSS Bi netic Waennthe 
M.C. BULLOCK MANF'G. @O. - CHICAGO. U.S.A. 


/PHILADELEHIA CORLISS ENCINES| | 
| 










NON-CONDENSING. BEST MATERIAL. 


| CONDENSING. 5! HIGHEST EFFICIENCY 
Triple and Quadruple GUARANTEED. 
Expansion. Catalogues Mailed 


on Application. 


Horizontal or Vertical. i 
Superior Design, Work- = Ee 
manship and Finish. 


—— 
PHILADELPHIA ENGINEERING WORKS, Limited, 
THE RACINE AUTOMATIC ENGINE 


Built in 17 Sizes, 1 to 90 H. P. 


A Self-contained Center Crank Engine with an 
out-bearing. Just the thing for driving 
Departments of large Manufacturing 
Establishments. 

OVER 600 IN USE. 

Compact and Economical All sizes 50 

if P. and under, carried in stock. 


Western Branch, 
Phoenix Building, Chicago, Il. 
W. W. LINDSAY, Mer. 


Midiin and Meadow Revoctn, 
PHILADELPHIA, PA. 








THE TWISS IMPROVED | AUTOMATIC ENGINE 
With LIBERATING Valve Gear, 
Manufactured by 
NELSON W. TWISS, 25 Whitney 
Ave., NEW HAVEN, CONN. 











Se nd for price before pur- 
chasing elsewhere. 


Every Engine Tested in our Shop. 
Send for CATALOGUE M. 


Racine Hardware Mfg, Co., 


Engine Dep’t, Racine, Wis. 


Almond Drill Chuck 


py _ Sold at all Machinists’ 
4 Supply Stores. 


T. R. ALMOND, 
88 & 85 Washington St. 
Brook yy, N. Y. 


PHOENIX IRON WORKS CoO. 


MEADVILLE, PA. 
New York, 15 CORTLANDT ST.. 
Chicago, 418 CHAMBER OF COMMERCE. 


Sole Manufacturers of the 


"Dick & Church” Automatic Cut-off Engine, 


Single, Tandem Compound, and Triple Expansion. 
'Saleetel Tubular and Manning Vertical Boilers. 


The iaaiavel Ball Engine 


AS 








CHAS. A. ae co., 
Tools, Supplies and Machinery, 


DETROIT, MICH. 














be 





BUILT BY 
THE BALL & WOOD CO, 


Office, 15 Cortlandt St., New York, 


Is superior in DESIGN, FINISH and WORKMANSHIP. 
REGULATION and ECONOMY it has no equal 


In @ 
Built with new 
is from new patterns and after long experience, it marks 
the latest step in steam engineering 
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BROWN & SHARPE MFG. CO., 


PROVIDENCE, R. I. 


Ne. o Durfaee Grinding: Machine 


For grinding punches, dies and parts of 
machines, cast iron or steel, either hard or soft. 
The entire cost of files is saved, and better sur- 
faces are obtained at one-quarter the cost of 
labor usually expended in filing or stoning 

This machine will grind a piece 36 inches long, 
14 inches wide, 11% inches high, using a 12-inch 
wheel. 

Weight about 2500 lbs. 

The machine and tools described in catalogue 
are usually kept in stock. 


MACHINE TOOLS 


ON EXHIBITION AT 


: 23 South Canal St., Chicago. 


S. A. SMITH, Agent. 


[NILES TOOL WORKS, 


HAMIL/TON, OHIO. 


MACHINE TOOLS. 
~in SLOTTING MACHINES. 


In sizes from 64-inch stroke to 54-inch stroke. 
Cutter-bar counterbalanced and provided with 
Feeds are longitudinal, 














quick return motion. 
transverse and circular, all automatic. 

Special Iron and Steel-working machinery for 
all classes of machine shops. 

Correspondence solicited. 


— NEW YORK, CHICAGO, 
136 & 138 LIBERTY ST. PHENIX BLOG, 
PHILADELPHIA, PITTSBURGH, 


705 ARCH ST. LEWIS BLOCK, 


1LINCH SLOTTTING MACHINE. 








THE YALE & TOWNE MFGCO. 


STAMFORD CONN 
NEW YORK CHICAGO PHILA.BOSTON 








Remember! THE STRENGTH OF A CHAIN IS ITS WEAKEST LINK. 


You MAY save a few cents by putting in one cheap link, You MAY save a few cents by 
putting on one cheap VALVE—BUT, DO YOU? You may also repair this break with 
ANOTHER cheap link or valve, but can you AFFORD to, even if the valve COSTS YOU 
NOTHING? Decidedly You CANNOT, Why not get atonceea GENUINE JEN- 
KINS BROS. VALVE, STAMPED WITH TRADE MARK? You accomplish 
nothing by getting an IMITATION Jenkins Bros. Valve—there are over fifty on the market— 
in fact, you have only SPENT A LITTLE MORE MONEY and still your chain BREAKS 
AT THE SAME LINK. JENKINS BROS., New York, Philadelphia, Boston & Chicago. 


WANTED-—3,000 MACHINISTS 


TO COMPETE FOR THIS REWARD. 








SI 50.00 REWARD. 


We have now in active operation in the United States and Europe. over 3,000 of our IMPROVED 
STANDARD ENGINE LATHES, and are constantly hearing of phenomenal amounts of work 
being turned out per day, on them 


For the twofold purpose of obtaining valuable statistics, and to en- 
courage the men now operating the tools, we offer the following rewards; 
$50.00 to the first; $25.00 to the second; $15.00 to the 
third, and six additional prizes of $10.00 each, to the men 
who, before July ist, 1892, turn out the largest day’ s work on 
one of these Standard Lathes, All character of work will be con- 
sidered, and the names of the successful competitors will be published in 
the American Machinist. No proprietor or foreman ofa shop will be eligi- 


ble to a prize, but the amount of work must be endorsed by a proprietor. 
Communications may be addressed to the Works or any of our Stores, c 
ce" Printed Copies of this reward furnished for posting in shops. 


THE LODGE & DAVIS MACHINE TOOL CO. 


Ger"’See advertisement, page 16. 


NEW re ON PULLEY. 
NOW USED 


ON OUR 


SCREW 


AND 


Milling Machines, 








IN STOCE. 


Price 


rice 
Diameter. Face Hole Per Pair. Each Diameter Face. Hole. Per Pair Each. 
6 14 1 1-16 $ 7.50 $ 4 50 12 314 1 7-16 $14.00 $7 50 
8 2% 1 3-16 8.00 4 50 14 4 1 7-16 16 00 8 50 
8 3 1 7-16 10.00 5.50 16 4 1 11-16 18 00 10.00 
10 3 1 7-16 12.00 6.50 


THESE PRICES INCLUDE THE NECESSARY THIMBLE, FORK AND COLLARS. 
They are seif-oiling, and balanced. Are running successfully at 700 revolutions per minute. 


THE CARVIN MACHINE CoO., 


LAIGHT AND CANAL STS., 


NEW YORK, 


THE PRATT & WHITNEY Co. 














HARTFORD, CONN., U.S. A. 


Ask trial of Holders with Inserted Cutters, 
in Lathes and Planers for Turning, Cutting Off, 
Threading, Shaping, and Boring Metals. The cut 
ters are inexpensive and may be sharpened by 
grinding without changing the form. 

Milling Cutters, in variety, carried in stock 
and made to order. 


CIRCULARS AND PRICES FURNISHED UPON APPLICATION 








THE 


London House: 







BILLINGS & SPENCER CO., 


— CONN., U. S. 


A. 
MANUFACTURERS OF 


9 BILLINGS’ PATENT 


rp BEAM CALIPER, 


The construction of the Caliper is such that it 
protects the scale from wear and abrasion. The 
scale is divided to 64ths on one side and the other to 100ths 
ofan inch. The graduation is accurate and the finish of the 
tool is first-class in every respect. Cut represents Caliper one- 
half size. 





Drop Forgings of Bronze, Copper, Iron and Steel of all descriptions. 


CHAS. CHURCHILL & CO., Limited, 21 Cross Street, Finsbury, London, E. C., England. 





WARNER & SWASEY, | 





ILLUSTRATED CATALOGUE ON APPLICATION. 


“owe | THE METROPOLITAN AUTOMATIC INTECTOR 


OHIO. 
OPERATED Entirely 
by One Handle. 








LOBE VALVE 
BRASS WORKING “MAGHINERY. | 


The Most Successful Injector Made. 
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Lowell, Mass., U. 


Manufacturer ot ENGINE LATHES 


from 17 to 50 in. swing. Cuts, Photo, 


and Prices furnis 


putndai 
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ANYONE CAN OPERATE THEM. 
Every engineer can repair the injector without 
sending it to the manufacturers. Carried in stock 
by the Largest Supply Houses in the U. 


| Western Agent, CRANE CO., A 
JENKINS BROS., New York, Southern Agents. 


} The Hayden & Derby Mfg. Co. 


SOLE MANUFACTURERS, 


NO. 111 LIBERTY STREET, NEW YORK. 































J. M. ALLEN, Presment. 

Wm. B. FRANELIN, VICE-PRESIDENT. 
F. B. ALLEN, 
J. B. PIERCE, SEcRETARY & TREASURER 


: Koy Sean Machines 
i and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


ay Lathes, Planers, Drills, 
or anything in Machinists’ 
~~ Tools or Supplies. 


SECOND VICE-PRESIDENT. 





ALOGUE AND GEAR BOOK, 
By GRANT, for 1892. 


Contains much information and is valuable 


S 





Price, with coupon good in trade, 15 cents. 
Ww. P. DAVIS, Free to any business concern or foreman. 
Rochester, N. Y CEO. B. CRANT, Lexington, Mass. 

















The G. A. GRAY CO., 





SPUR GEARED 


ANERS SPIRAL GEARED. 


MANUFACTURED BY 







479 Sycamore St., CINCINNATI, 0. 














14” x 6’ Engine Lathe. 0; 


THE 
Henpey MACHE: 





21” x 8’ Engine Lathe. 


TORRINGTON. CONN. 


CHAS CHURCHILL& Co.,LTD, AGTS 
* 21 Cross Sr., Finsaury, Lonoon, ENG. 


16’ xX 6’ Engine Lathe. | 
MANUFACTURERS OF 


MACHINE TOOL 


SEND Cr 
OUR CATALOGUE 











_J.M.CARPENTER 


PAWTUCKET.R. 1. 








Manufacturer 


APS & DIE 
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